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COMMERCIALLY  IMPORTANT  MEROPLANKTON  OF  THE 
LOWER  CHESAPEAKE  BAY  AND  PROPOSED  NORFOLK  DISPOSAL  SITE. 

I:  BLUE  CRABS,  ROCK  CRABS  AND  OYSTERS 

By 

*Arthur  J.  Butt,  **Ray[nond  W.  Alden  III, 
and  ***Robert  J.  Young 

INTRODUCTION 

Merop 1 ank ters  are  an  essential  component  to  the  aquatic  community 
structure.  In  Chesapeake  Bay  they  are  typified  by  larval  forms 
belonging  to  many  benthic  and  epi benthic  species.  These  include 
mostly  gastropod  and  pelecypod  molluscs,  polychaete  annelids, 
decapod  crustaceans  and  fishes.  Several  of  the  shel Ifish  are  of 
commercial  importance  such  as  oysters  ( Crassostrea  v i r  g i n i c  a  ) . 
blue  crab  (Cal  1 inectes  s  a  p i d  u  s  ) ,  and  possibly,  the  rock  crab 
(Cancer  i  rroratus ). 

A  very  important  aspect  to  any  coastal  study  is  the  relative 
abundance,  diversity  and  distribution  of  such  organisms  and  the 
impact  that  urbanization  may  have  on  commercially  important  forms. 
This  impact  is  of  particular  interest  in  a  port  such  as  Hampton 
Roads  where  the  economy  is  strongly  influenced  by  aspects  of 
commerce,  defense  and  fisheries. 

*Operations  Manager,  Applied  Marine  Research  Laboratory,  Old 
Dominion  University,  Norfolk,  VA. 

**Director,  Applied  Marine  Research  Laboratory,  Old  Dominion 
University,  Norfolk,  VA. 

***Research  Associate,  Applied  Marine  Research  Laboratory,  Old 
Dominion  University,  Norfolk,  VA. 


The  present  study  was  designed  to  provide  a  descriptive  evaluation 
of  the  population  dynamics  of  commercially  important  invertebrate 
meroplankton  of  the  Hampton  Roads,  lower  Chesapeake  Bay  and 
proposed  Norfolk  Disposal  Site  (NDS).  These  invertebrate 
populations  from  representative  stations  in  these  regions  were 
sampled  with  respect  to  age,  abundance,  and  spatial  and  temporal 


distributions. 


Blue  Crabs  and  Rock  Crabs 


Two  crab  species  with  commercial  importance  are  collected  in  or 
around  Chesapeake  Bay.  The  blue  crab.  Cal  1 i nectes  s api d us  is  the 
Bay's  dominant  fisheries  crab.  The  1983  dockside  landings  of  this 
species  exceeded  $11  million,  representing  one  of  Virginia's  most 
important  fisheries.  The  Chesapeake  Bay  industry  alone  produces 
between  40-50%  of  the  total  United  States  catch.  This  fishery  is 
split  into  two  types,  based  on  season  (winter  vs.  summer)  and 
migration  of  the  species.  The  other,  less  common,  species  is  the 
rock  crab.  Cancer  i  rror at  us.  Although  its  monetary  value  is 
difficult  to  estimate,  its  potential  harvestable  value  warrants 
consideration.  Because  of  the  migratory  life  histories  of  these 
two  species,  the  lower  Chesapeake  Bay  and  offshore  regions  along 
the  Virginia  coast  are  believed  to  be  among  the  most  important 
spawning  and  recruitment  centers  in  the  Mid-Atlantic  Bight. 

The  biology,  life  history  and  distributions  of  the  blue  crab  has 
been  described  by  many  authors.  However,  the  generally  accepted 
consensus  was  presented  by  Van  Engle  (1958).  Mating  occurs  from 
May  to  October  in  the  mid-Bay.  Spawning  follows  the  female 
migration  to  a  region  of  the  Bay  mouth  between  Cape  Henry  and  Cape 
Charles.  The  females  prefer  deep  water  associated  with  the 
channels  and  a  significant  number  of  crabs  also  occur  outside  the 
Bay  mouth. 


Two  major  spawning  periods  are  noted.  The  first  occcurs  in  May  - 
June  and  a  second  in  August  -  September.  The  spring  spawnings  are 
from  females  that  mated  and  matured  the  previous  fall.  They  may 
spawn  a  second  time  at  summers  end.  The  females  reaching  maturity 
in  May  spawn  in  August.  By  m i d -Sep tember  no  female  spawners  are 
found.  Post-spawning  crabs  are  thought  to  move  to  deeper  waters  of 
the  bay  or  the  coastal  zone  and  re-invade  the  estuaries  as  "ocean" 
crabs  the  following  year  (Van  Engle,  1958). 

A  two  week  development  is  generally  required  between  egg  laying 
and  hatching  (Van  Engel,  1958).  Growth  is  rapid  and  complete 
metamorphosis  is  reached  within  40  days  of  hatching  (Costlow  and 
Bookhout,  1959),  The  larvae  develop  through  as  many  as  eight  zoea 
stages  and  a  megalopae  during  this  period. 

The  larvae  hatch  synchronously  with  the  tidal  cycle  just  prior  to 
maximum  ebb  (Provenzano  li*.  1983).  Provenzano  £;t  aX-  (1983), 
and  McConaugha  ej^  aX«  (1983)  reported  maximum  first  stage  zoea 
concentrations  in  the  surface  layers  of  waters  near  the  mouth  the 
of  Bay  where  they  are  transported  offshore.  The  megalopae  molt 
into  an  early  crab  stage  which  may  re-invade  the  Bay  through  wind- 
driven  surface  circulations. 

The  rock  crab  is  caught  commercially  in  the  colder  waters  of  the 
Northeast  (Krouse,  1972).  In  the  Mid-Atlantic  Bight,  irroratus 
is  a  common  epibenthic  species  along  the  continental  shelf  and 


inshore  waters  (Musick  and  McEachran,  1972);  however,  they  are 
caught  incidentally  in  other  fisheries.  Large  numbers  of  rock 
crabs  are  caught  in  the  winter  dredge  fishery  for  blue  crabs  that 
extends  from  December  through  March  each  year.  They  may  appear  in 
the  markets  along  with  blue  crabs  although  dredgers  generally 
avoid  areas  of  rock  crab  abundance.  Since  they  are  underexploited, 
the  life  history  and  biology  of  the  rock  crab  off  Virginia  is  not 
well  known.  A  review  of  the  available  data  on  these  crabs  is  given 
by  Bigford  (  1979). 

Larvae  are  produced  from  early  spring  through  the  summer 
(Connolly,  1923;  Sandifer,  1972).  Sastry  (1970,  1971)  reported 
growth  rates  for  the  five  zoea  and  one  megalopae  stages  to  be 
comparable  to  those  for  the  blue  crab  (  37-  58  days  in  a  constant 
temperature  culture  regime).  Sandifer  (1972)  and  Goy  (1976) 
reported  larval  abundance  of  the  rock  crabs  during  April  and  May. 
The  greatest  catches  were  associated  with  their  more  seaward 
stations  just  outside  the  Bay  mouth.  Previous  reports  has  been 
made  of  large  numbers  of  larvae  in  the  surface  waters  (Fish,  1925; 
Smyth,  1980);  however,  Sandifer  and  Goy  found  that  55%  and  72%, 
respectively,  of  the  larvae  they  collected  to  be  in  the  bottom 
collections. 

Bigford  (1979b)  concluded  from  laboratory  data  that  late  stage 
zoea  and  megalopae  are  epi benthic;  however,  Johnson  (1982)  found 
an  opposite  trend  for  megalopae.  He  reported  the  megalop ae 


Bivalve  larvae  constitute  a  major  portion  of  the  marine  plankton 
community  (Thorson,  1946).  In  fact,  during  bivalve  spawning 
periods,  their  abundance  in  the  water  column  may  dominate  the 
other  plankters.  Unfortunately,  proper  identifications  of  many 
planktonic  bivalve  larvae  are  lacking  since  true  definitive 
characteristics  and  meristic  distributions  common  to  the  mature 
stage  are  often  logistical  ly  difficult,  if  not  impossible  to 
detect . 

Chesapeake  Bay  serves  as  a  major  habitat  for  many  bivalves  (Table 
1);  several  of  which  are  of  commercial  value.  The  hard  and  soft 
clams,  Mer cenar i a  mer cen ar i a  and  Mya  aren ar i a ,  respectively, 
experience  moderate  exploitation.  The  oyster,  C  r  a  s.s_o^^r  e  a 
virqinica  has  the  largest  commercial  value  for  mollusc  harvested 
in  the  Bay,  with  a  1982-83  landing  exceeding  $1  million  for  the 
James  River  (Table  2).  Its  development  is  well  documented  and  the 
larvae  are  distinct  (Chanley  and  Andrews,  1971). 

The  harvest  of  oysters  from  the  lower  Chesapeake  Bay  and  James 
River  is  composed  of  two  fisheries:  3"  market  and  seed  market.  The 
standard  beds  are  tonged  for  the  adults  (3"  market)  and  are  sold 
by  the  bushel  as  "clean  cull".  Unique  to  the  James  River  oyster 
farming  is  the  seed  market.  It  is  important  as  the  source  of  seed- 
oysters  for  the  entire  oyster  industry  of  Virginia. 


TABLE  2.  Jaiiies  River  Public  Oyster  production  based  on  dockside  landings  and  estimate  values  (VMRC,  1984). 
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Clean  cull  =  3"  +  market  size 


Information  accumulated  over  the  past  seven  decades  indicates  that 
larvae  of  Crassostrea  v i rgi n i ca  migrate  in  conduction  with  current 
and  tidal  oscillations.  Oyster  larvae  are  generally  retained 
within  the  spawning  area  of  the  estuary  and  may  settle  in  areas 
upstream  from  the  major  spawning  population.  Such  is  the  case  in 
the  James  River  where  larvae  along  the  northeast  shoal  and  deeper 
channels  are  transported  upstream.  Those  larvae  in  the  southwest 
shoal  waters  are  carried  seaward  (Wood  and  Hargis,  1971). 


Nelson  (1911)  first  hypothesized  that  oyster  larvae  control  their 
vertical  distribution  by  rising  and  sinking  in  the  tidal  streams. 
Numerous  studies  have  confirmed  that  the  larvae  are  not  being 
transported  passively,  but,  in  fact,  selectively  swim  in  to 
maximize  horizontal  distributions. 


The  data  suggest  that  their  behavior  is  correlated  with  salinity 
and  tidal  movement.  In  studies  where  sharp  salinity  stratification 
was  reported,  the  greatest  abundance  of  the  larvae  was  found  just 
above  the  zone  of  greatest  salinity  change  during  flood  tide. 
Large  or  older  oyster  larvae  tend  to  rest  near  or  on  the  bottom 
during  ebb,  and  actively  rise  in  the  water  on  the  flood.  This 
allows  for  maximum  distribution  in  the  tidal  headwaters  during  a 
tidal  cycle.  Where  a  halocline  was  not  reported  the  oyster  larvae 
were  found  in  the  vicinity  of  the  fastest  current  (see  Carriker, 
1981,  and  Woods  and  Hargis,  1971,  for  reviews). 


METHODS 


Study  Area 

Chesapeake  Bay  and  its  tributaries  constitute  the  largest  estuary 
in  the  United  States.  It  is  characterized  by  a  two-layer 
circulation  pattern  with  a  net  outflow  of  low  salinity  surface 
water  layered  over  a  net  inflow  of  more  dense,  higher  salinity 
bottom  water  (Pritchard,  1955;  Boicourt,  1981).  There  is  an  inflow 
of  shelf  water  at  the  Chesapeake  Channel  and  North  Channel.  Due  to 
the  Bay's  size,  the  Coriolis  force  helps  confine  this  higher 
salinity  water  to  the  western  shore.  The  major  fresh  water  sources 
experience  an  outflow  toward  the  southern  channel.  This  pronounced 
low  salinity  plume  has  a  general  southerly  drift  (Boicourt,  1973, 
1981;  Johnson,  1976).  Once  outside  the  Bay  mouth,  this  water  flows 
with  the  southerly  drift  of  shelf  water;  however,  it  is  highly 
susceptible  to  directional  changes  caused  by  prevailing  seasonal 
winds. 

Sampling  Regime 

Ten  stations  were  sampled  in  the  lower  Chesapeake  Bay  and  one 
station  offshore  at  the  proposed  Norfolk  Disposal  Site  (NDS) 
during  1982  and  1983  (Figure  1).  The  lower  bay  stations  extended 
from  the  southern  channel  at  Cape  Henry  along  Thimble  Shoal 
Channel  to  the  river  mouths  of  the  James  and  Elizabeth  Rivers  and 
their  confluence.  Three  additional  stations  were  sampled  across 
the  Bay  mouth  at  the  middle  (Chesapeake  Channel)  and  upper  (North 


Channel)  navigational  channels.  The  NDS  station  was  placed  27  km 
east  of  the  Bay  mouth  in  the  center  of  the  proposed  dredged 
material  disposal  site. 


A  monthly  sampling  was  maintained  for  the  Bay  mouth  transect 
(stations  8,  9  and  10)  and  NOS.  The  two  southern  channels  of  the 
Bay  mouth  were  sampled  semi-monthly  (stations  1,  2  and  3).  The 
four  inner  most  stations  (4,  5,  6  and  7)  were  sampled  monthly 
during  October  through  April  and  semi-monthly  from  May  through 
September.  The  semi-monthly  sampling  was  deemed  necessary  in  order 
to  monitor  the  changes  in  population  dynamics  during  the  more 
active  spawning  periods  and  depict  any  major  population  shifts 
associated  with  Bay  plume  affects. 


Plankton  samples  were  collected  with  oblique  bongo  tows  from 
approximately  one  meter  above  the  bottom  to  the  surface.  Each 
station  was  sample>'  with  a  replicate  tow.  The  duplicate  sequence 
repeated  with  a  different  mesh  net  producing  a  total  of  8  samples 
per  station.  The  smaller  153  u  mesh  was  used  for  bivalve 
larvae  and  the  large  355  u  mesh  for  larval  decapods.  A  one-meter 
neuston  net  (355  u)  was  deployed  at  stations  8,  9,  10  and  NDS. 
Four  neuston  tows  were  made  per  station,  of  five  minutes  duration 
each.  Mechanical  flow  meters  were  used  in  each  net  during  all 
samples  collected.  Abundances  were  calculated  as  S/m^  and  plotted 
on  a  log  +1  scale. 


Field  parameters  measured  included  salinity,  temperature, 
conductivity  and  dissolved  oxygen.  Readings  were  made  at  each 
station  one  meter  below  the  surface  and  one  meter  above  the 
bottom.  These  supplementary  data  are  available  from  the  authors. 


RESULTS 


Abundance  analysis  for  all  stations  sampled  shows  significant 
spatial  and  temporal  patterns  for  the  three  larval  species 
studied.  Blue  crab  larvae  exhibit  more  dynamic  larval  dispersal 
and  recruitment  mechanisms.  The  rock  crab  and  oysters  retain 
spawning  behavior  that  allows  the  retention  of  larval  in  an 
environment  endemic  to  the  parental  stock.  Spawning  of  blue  crabs 
and  oysters  occurs  during  the  summer  month,  while  the  rock  crab 
spawns  during  cooler  periods. 

Blue  Crab 

Spawning  of  blue  crabs  over  the  two  year  study  was  concentrated 
around  the  Bay  mouth  and  offshore  (NDS)  (Fig.  2).  Initial  low 
level  spawning  activities  were  evident  by  late  May  -  early  June  at 
the  lower  Bay  mouth  (Stations  1,  2  and  10).  By  late  June,  July 
and  August,  major  spawning  peaks  occurred  throughout  the  Bay 
mouth.  Greatest  zoeal  abundances  were  from  the  deeper  channels  at 
the  Bay  mouth  and  NDS  stations  with  concentrations  exceeding  300 
1  ar V ae/m^  in  July  (Station  9,  1982)  and  August  (Station  1,  1983). 
The  single  largest  recorded  abundance  was  at  NDS  on  August  11, 
1982  when  over  700  crab  larvae/m^  were  collected.  Blue  crab 
larvae  were  found  as  late  as  November  at  NDS;  however,  the  Bay 
mouth  concentrations  appeared  to  have  ended  by  September. 

Blue  crab  larvae  were  collected  during  the  summer  months  from  the 


James  Ri v er /E 1  i z ab et h  River  (Stations  6  and  7,  respectively). 
However,  larval  abundances  declined  sharply  with  distance  inland 
from  the  Bay  Mouth  (Fig.  2  h,  i,  j,  &  k). 


Megalopae  of  the  blue  crab  were  present  at  Stations  1,  3  and  NDS 
during  July  and  August;  however,  their  numbers  were  low  in  the 
oblique  tows  (Fig.  3).  Few  were  collected  at  the  otter  Bay  mouth 
or  inner  stations. 

Rock  Crab 

Rock  crab  larvae  were  absent  from  the  plankton  during  the  summer 
months  (Fig.  4).  Larvae  were  reported  in  oblique  tows  as  early  as 
August  and  extended  through  May  with  peak  abundances  at  NDS  during 
April  for  both  years  studied.  The  Bay  mouth  showed  substantially 
lower  numbers;  of  those  sampled.  Stations  1,  2,  3  and  10  were  the 
popular  areas.  Only  a  few  zoea  were  collected  at  the  the  James 
River  and  Elizabeth  River  stations. 

The  megalopae  were  rarely  captured;  (see  Appendix  tables), 
however,  they  appeared  to  remain  with  the  zoea  in  the  offshore 
shelf  waters. 

Oysters  and  Bivalve  Larvae 

Oyster  larvae  contribute  little  to  the  total  bivalve  population 
outside  their  parental  habitats  of  the  James/Elizabeth  Rivers 
mouth  confluence  (Fig.  5).  Oyster  larvae  were  seldom  collected 


east  of  the  Chesapeake  Bay  Bridge  Tunnel  (Stations  2  and  3). 
Abundance  values  for  oysters  at  the  Bay  mouth  stations  (Stations 
1,  8,  9  and  10)  and  the  NDS  are  not  shown  due  to  such  low 
abundances.  The  bivalve  population  in  general  was  highly 
variable  over  the  two  years,  with  highest  concentrations  noticed 
in  April  through  July.  This  is  a  brief  span  considering  the 
abundance  of  benthic  bivalves  spawning  during  the  summer  months 
(Table  1).  Otherwise  no  noticeable  trend  could  be  seen. 

Near  the  inner  most  stations  (4,  5,  6  and  7)  the  oyster  larvae 
abundance  was  very  patchy  (high  variability).  During  the  summer 
spawning  of  oysters,  their  larvae  accounted  for  most  of  the 
bivalve  larvae  in  the  plankton,  particularly  near  the  inner 
stations  along  the  James  River  oyster  beds.  There  was  a  peak 
abundance  of  oyster  larvae  during  July  and  August  in  1982; 
however,  a  bimodal  distribution  was  evident  the  following  year. 
There  was  an  initial  peak  in  June  and  July,  followed  by  a  decline 
in  mid-August  and  a  resurgence  in  early  September.  The  bivalve 
larvae  in  general  showed  a  similar  trend. 

Vertical  Distribution 

No  definitive  pattern  of  vertical  stratification  was  noticed  for 
blue  crab  zoea  at  the  Bay  mouth  and  NDS  stations  over  the  two  year 
study  (Fig.  6).  Station  8  showed  no  difference  between  neuston  and 
obliques  in  1982,  however,  zoea  abundances  were  substantially 
higher  in  obliques  in  1983.  A  similar  pattern  was  noticed  for 


Station  9.  They  dominated  the  neuston  in  late  summer  at  Station 
10  in  1982;  however,  the  reverse  was  noticed  the  following  year. 
There  was  no  distinction  between  obliques  and  neuston  at  NDS  for 
1982.  In  1983,  the  zoea  appeared  in  the  neuston  early  in  the 
season;  however,  by  the  end  of  the  summer  (September  and  October) 
the  larvae  were  throughout  the  water  column.  Blue  crab  megalopae 
showed  a  definite  preference  for  surface  waters  at  the  offshore 
station  (NDS)  (Fig.  7).  Megalopae  concentrations  at  NDS  were 
robust  during  1982,  but  were  significantly  reduced  the  following 
year. 

Rock  crab  zoeae  were  seldom  collected  in  the  neuston  layer, 
whereas  the  oblique  tows  showed  higher  concentration  at  NDS  (Fig. 
8).  This  indicates  a  selective  preference  for  the  colder,  bottom 
waters.  This  zone  is  characteristic  of  higher  saline  coastal 
waters  influenced  by  a  surface  layer  of  less  dense  estuarine 
waters.  The  numbers  of  megalopae  collected  were  too  few  for  any 
definiative  comparison  (see  Appendix). 
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DISCUSSION 


Periods  of  reproductive  activity  are  often  correlated  with 
physical  environmental  factors.  These  parameters  often  include, 
but  may  not  be  limited  to  temperature,  salinity,  photoperiod, 
suitable  food  (Thorson,  1946)  and  favorable  seasonal  current 
patterns  (Knudsen,  1960;  Effort,  1970;  Rimmer  and  Phillips,  1979). 
Among  these  seasonal  temperature  change  is  considered  dominant 
(Kinne,  1970;  Giese  and  Pearse,  1974). 

Meroplankton  typically  reproduce  during  the  warmer  months  in 
boreal  and  temperate  waters.  In  Chesapeake  Bay,  spawning  of  blue 
crabs  and  oysters  occurred  during  the  summer  months  as  expected. 
Provenzano  e_t  £l_.  (1983)  suggested  a  synchronized  hatching  of  blue 
crab  larvae  (Stage  I)  with  the  tidal  cycle,  and  associated 
vertical  stratification.  The  majority  of  the  Stage  I  zoea  were 
collected  in  the  neuston  layer  during  ebb  tides,  particularly 
during  the  evening  hours.  The  present  study  showed  no  definitive 
vertical  stratification  of  early  stage  zoea  in  the  neuston  (300  u 
size  class  counts).  The  seaward  transport  of  these  early  stage 
larvae  and  offshore  development  is  indicated  by  the  increased 
abundance  of  both  zoea  and  megalopae  at  NDS  some  27  km  east  of  the 
Bay  mouth.  As  a  result,  the  early  stage  zoea  must  concentrate  in 
the  low  salinity  surface  waters  associated  with  the  Bay  plume  and 
its  offshore  transport.  Similar  studies  from  Florida  to  North 
Carolina  support  the  contention  that  larval  development  of 


Ca1  1  inectus  s a p i d u s  larvae  occurs  offshore  (Nichols  and  Kenney, 
1963;  Dudley  and  Judy,  1971;  Smyth,  1980).  There  is  a  subsequent 
re-invasion  of  the  estuary  by  the  megalopae  and  juvenile  stages. 
This  re-invasion  is  believed  to  be  made  possible  by  the  prevailing 
wind  and  surface  current  patterns  present  off  the  Bay  mouth  during 
the  late  summer  months  (Hester,  1983;  Johnson  e_t  ^.,  1983).  The 
megalopae  concentrate  in  the  neuston  offshore,  however,  the 
mechanism  for  blue  crab  recruitment  to  the  Bay  is  not  clear. 
Their  vertical  distribution  probably  changes  as  the  megalopae  molt 
to  the  juvenile  stage.  The  currents  are  towards  the  Bay  in  late 
summer  and  autumn,  and  may  aid  the  invasion  process. 

The  oyster  larvae  were  most  abundant  from  July  through  September 
at  the  stations  located  near  the  mouths  of  the  James  and  Elizabeth 
Rivers.  Although  the  abundance  were  highly  variable  by  date, 
peaks  occurred  in  July  and  August  in  1982.  A  definite  bi modal 
distribution  was  recorded  the  following  year  with  a  decline  in 
mid-August  and  a  second  peak  in  early  September.  Although  oyster 
larvae  were  found  in  the  vicinity  of  the  Bay  mouth,  their  counts 
were  too  low  to  indicate  any  major  seaward  transport.  The  oyster 
larvae  tended  to  remain  endemic  to  the  parent  populations  and  the 
literature  supports  the  upriver  transport  in  many  instances. 
There  was  a  paucity  of  planktonic  bivalves  at  the  inner  stations. 
This  implies  that  oysters  are  more  successful  due  to  less 
competition  in  the  highly  variable  euryhaline  environment. 


The  rock  crab  believed  to  be  boreal  in  origin  inhabit  the 
continental  shelf  and  slope  waters  from  Labrador  to  South  Carolina 
(Rathbun,  1930;  Squires,  1966;  Williams,  1965;  Nations,  1975). 

The  crab  occurs  in  shallow  waters  at  its  northern  range  (Williams, 
1965;  Templeman,  1966)  and  is  found  in  the  deeper,  colder  offshore 
waters  along  the  more  southern  extention  (MacKay,  1943).  Along 
the  Mid-Atlantic  Bight  it  may  be  found  in  the  inlets  and  bays  as 
an  adult.  The  larvae  are  hatched  offshore;  however,  zoea  are 
reported  nearshore.  In  Chesapeake  Bay  the  larvae  occur  during 
the  colder  months  (October  to  May)  near  the  Bay  mouth.  Their  lack 
of  abundance  in  the  neuston  collections  supports  previous  studies 
for  a  preference  for  the  cooler  bottom  waters. 


CONCLUSION 


Peak  abundance  of  blue  crab  larvae  occurs  in  mid  to  late  summer  at 
the  deeper  channels  of  the  Chesapeake  Bay  mouth  and  NOS  stations. 
Although  no  vertical  stratification  was  noticed  for  early  stage 
larvae,  a  seaward  migration  is  indicated.  Larval  development 
occurs  offshore  where  megalopae  concentrate  in  the  neuston  layer 
prior  to  re-invasion  of  the  Bay. 

Larval  rock  crabs  were  collected  throughout  the  colder  winter 
months  at  the  Bay  mouth  and  NDS  stations.  Although  peak 
abundances  occurred  in  May  offshore,  larvae  were  also  collected  in 
early  fall.  The  larvae  tended  to  remain  in  the  higher  salinity 
and  cooler  bottom  waters,  as  did  the  later  stage  megalopae. 

Oyster  larvae  tended  to  remain  in  the  vicinity  of  the  James  and 
Elizabeth  Rivers  confluence  and  infrequently  occurred  seaward. 
Most  larvae  occurred  in  the  plankton  during  July  and  August.  In 
1983,  a  bimodal  distribution  was  observed  with  a  second  peak  as 
late  as  September.  Bivalve  larvae  were  very  abundant  at  the  outer 
stations;  however,  declined  sharply  at  the  inner  stations.  Oy¬ 
sters  comprised  a  significant  proportion  of  the  total  bivalve 
larvae  present  at  these  inner  stations. 
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MOLLUSCS 

SUMMARY  OF  TOMS  AT  STATION  1 

mean  OF  <1  153  micron  OBLIQUE  TOWS  IN  NOS  PER  METER  CUBED  (STD  ERROR) 


DATE  Al  I 


Bivalves 

Oysters 

16FEa82 

442.21  ( 

275.02) 

0.00 

( 

• 

09MAR82 

7.03  1 

3.4  3) 

0.00 

( 

• 

03APR82 

106.61  ( 

61.45) 

0.01 

I 

0.01 

30APR82 

1034.20  ( 

370.40) 

0.00 

I 

• 

2^MAY82 

989.90  ( 

387.28) 

0.00 

I 

• 

30MAY82 

52639.88  (52419.00) 

0.00 

( 

• 

08JUN82 

338.24  ( 

138.17) 

0.00 

( 

• 

2IJUN82 

1729.09  ( 

406.77) 

0.00 

( 

• 

i2JUL82 

165.87  1 

28.15) 

1. 44 

{ 

0.77 

iOJUL82 

948.33  ( 

313.8  8) 

1.  10 

( 

0.70 

UAAUGa2 

57.52  I 

28.60) 

0.  58 

( 

0.51 

I8AUG82 

49.45  ( 

5.12) 

1.69 

( 

0.36 

30AUG82 

128.76  ( 

36.84) 

0.08 

( 

0.08 

i6SEP82 

220.55  ( 

78.32) 

0.  58 

( 

0.38 

24SEP82 

75.96  ( 

9.37) 

1.04 

( 

0.36 

07aCT82 

59.23  ( 

5.48) 

2. 78 

( 

0.97 

150CT82 

166.86  ( 

38.47) 

0.08 

( 

0.08 

290CT82 

151.08  ( 

15.06) 

0.00 

( 

• 

11NQV82 

276.65  I 

79.11) 

0.00 

( 

• 

24NaV82 

275.99  ( 

82.08) 

0.00 

( 

• 

I0DEC82 

2923.71  ( 

2493.08) 

0.00 

I 

• 

21UEC82 

799.07  I 

237.43) 

0.00 

( 

• 

2^J AN83 

160.85  I 

42.89) 

c.oo 

( 

• 

31JAN83 

310.35  I 

119.49) 

0.  00 

( 

• 

09FEB83 

217.75  ( 

79.60) 

0.  00 

( 

• 

21FEB83 

1412.91  ( 

286.70) 

0.00 

I 

• 

iOMAR83 

162.52  ( 

44.35) 

0.00 

( 

• 

28MAR83 

54.15  I 

12.52) 

0.00 

( 

• 

HAPR83 

207.97  ( 

31.91) 

0.00 

( 

• 

27APR83 

16.16  ( 

2.55) 

0.00 

( 

• 

11MAY83 

330.36  ( 

60.87) 

0.00 

( 

• 

3lMAYe3 

730.00  I 

110.53) 

0.00 

( 

• 

24JUNe3 

161.17  ( 

66.86) 

0.  10 

( 

0.  10 

13JUL83 

647.55  I 

54.2  4) 

0.00 

( 

• 

28JUL83 

256.83  ( 

109.88) 

0.00 

( 

• 

09AUG83 

73.43  ( 

42.40) 

0.00 

( 

• 

2bAUG83 

163.42  ( 

81.  19) 

0.00 

1 

• 

12SEP83 

176.37  ( 

50.30) 

0.68 

I 

0.54 

030CT83 

294.84  ( 

92.92) 

5.60 

( 

2.54 

13DCT83 

183.80  ( 

121.13) 

0.67 

( 

0.  14 

1I0EC83 

84.41  ( 

24.44) 

0.00 

( 

• 

•v-'v*  j 
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MOLLUSCS 

SUMMARY  OF  TOWS  AT  STATION  2 

MEAN  OF  4  153  MICRON  OBLIQUE  TOWS  IN  NOS  PER  METER  CUBED  (STD  ERROR) 

******************************************************************** 


DATE 

Al  1 

Bivalves 

Oysters 

16FEB82 

193.53  ( 

61.44) 

0.00  1 

•  1 

09MAR82 

A, 52  ( 

2.21) 

0.00  ( 

•  1 

22APR82 

A690A.5A  ( 

27308.31) 

0.00  ( 

•  # 

29APR82 

685.77  ( 

399.79) 

0.00  ( 

•  1 

2'iMAY82 

185. 3A  ( 

74.11) 

0.00  ( 

•  1 

30MAY82 

1856.09  ( 

1510.27) 

0.00  ( 

•  1 

08JUNa2 

266.09  ( 

73.46) 

C.OO  ( 

•  • 

^lJUNa2 

157.55  ( 

41.53) 

0.00  ( 

•  ) 

12 JULa2 

1^02.51  ( 

1266.39) 

0.95  ( 

0.47) 

30JUL82 

33.61  ( 

15.34) 

3.04  ( 

1.86  ) 

U4AUGa2 

122.21  ( 

97.53) 

3.22  t 

2.58) 

iaAUG82 

29.43  ( 

16.40) 

2.02  ( 

0.97) 

30AUG82 

28.75  1 

11.01) 

3.45  ( 

2.59) 

16SEP82 

160.31  ( 

74.26) 

4.16  ( 

3.36) 

2ASEP82 

59.36  1 

4.51) 

5.57  ( 

1.95  ) 

07UCT82 

94.19  ( 

32.28) 

0.33  ( 

0.19) 

150CT82 

43.86  ( 

6.19) 

0.56  ( 

0.34) 

29CCT82 

10.62  ( 

4.41) 

0.00  ( 

•  ) 

11NCV82 

109.79  { 

34.86) 

0.00  1 

•  1 

2ANGV82 

105.11  ( 

57.40) 

0.  00  ( 

•  1 

10GEC82 

50.41  ( 

21.42) 

C.OO  ( 

•  / 

<12UEC82 

55.30  < 

11.02) 

0.00  ( 

•  1 

31JAN83 

1784.21  < 

251.9  3) 

0.00  ( 

•  ) 

09FE383 

151.33  ( 

56.49) 

0.00  ( 

•  r 

clFEa83 

31.15  ( 

4.70) 

0.00  ( 

•  ) 

10MAR83 

391.38  ( 

139,19) 

C.OO  ( 

•  1 

2aMAR83 

13.44  ( 

6.23) 

0.00  ( 

•  1 

11APR83 

381.12  ( 

128.50) 

0.00  ( 

•  1 

27APR83 

7.81  ( 

3.36) 

0.00  ( 

•  1 

11MAY83 

1974.74  ( 

574.70) 

0.00  ( 

•  J 

31MAY83 

379.97  ( 

80.40) 

0.00  ( 

•  1 

2AJUN83 

985.64  ( 

451.03) 

0.11  ( 

0.11) 

13JUL83 

742.65  1 

262.14) 

0.00  ( 

•  1 

2aJUL83 

574.55  ( 

355.72) 

2.12  ( 

1.55  ) 

09AUG83 

35.62  ( 

14.47) 

0.00  ( 

•  1 

26AUG83 

65.97  ( 

23.74) 

0.12  ( 

0.07) 

12SEP83 

1046.04  ( 

171.68) 

1.22  ( 

0.08  ) 

03UCT83 

180.99  ( 

48.  37) 

1.  12  ( 

0.25  ) 

130CT83 

35.69  1 

17.90) 

0.31  ( 

0.16) 

2aGCT83 

14.05  ( 

3.70) 

C.OO  1 

•  1 

18N0V83 

0.16  ( 

0.06) 

0.00  ( 

•  ) 

02DEC83 

3.16  ( 

0.64) 

0.00  ( 

•  / 

******************************************************************** 
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MOLLUSCS 

SUMMARY  OF  TOWS  AT  STATION  3 

MEAN  OF  4  153  MICRON  OBLIQUE  TOWS  IN  NOS  PER  “ETER  CUBED  (STD  ERROR) 


DATE  All 


Bi val ves 

Oysters 

l6FEa82 

281,73  < 

125.99) 

0.00 

( 

•  1 

09MAR82 

0.93  ( 

0.11) 

0.00 

I 

•  1 

22APR82 

90617,47  (26261.10) 

0.00 

( 

•  1 

29APR82 

107478.03  (95958.41) 

0.00 

( 

•  1 

24MAY82 

311.67  ( 

85.98) 

0.00 

( 

•  1 

30MAY82 

1550.78  1 

766.17) 

0.  00 

( 

•  / 

0ajUN82 

228.23  ( 

107.89) 

0.03 

( 

0.03  ) 

21JUN82 

24.67  ( 

12.93) 

C.  00 

( 

•  f 

12 JUL82 

123.27  ( 

49. 13) 

C.  16 

( 

0.16) 

30 JUL82 

14.97  ( 

5.2  1) 

0.  66 

( 

0.62  ) 

(JAAUG82 

17.05  ( 

3.  16) 

0.00 

( 

•  1 

18AUG82 

25.37  ( 

8.08) 

2.  39 

( 

1.29  ) 

30AUG82 

36.63  ( 

5.78) 

2.74 

( 

0.84) 

16SEP82 

170.88  ( 

89.62) 

1.67 

( 

0.65) 

2ASEP82 

18.36  ( 

3.28) 

1.07 

( 

0.09  ) 

07CCT82 

99.99  1 

8.91) 

1.31 

1 

0.18) 

i50CT82 

26,76  1 

7.02) 

0.00 

( 

•  1 

i90CT82 

22.53  { 

3.74) 

0.00 

( 

•  1 

ilN0V82 

178.29  ( 

70.00) 

0.00 

( 

•  1 

i5NQV82 

177.02  ( 

62.14) 

C.  00 

( 

•  ' 

iOUEC82 

229.28  ( 

148.19) 

0.00 

( 

•  f 

22DEC82 

35,73  ( 

1.8  1) 

0.00 

( 

•  / 

31JAN83 

339.56  ( 

67.86) 

0.00 

( 

•  t 

09FE883 

203.43  ( 

150.99) 

0.00 

( 

•  / 

21FEd83 

732.32  ( 

473.53) 

0.00 

( 

•  / 

iOMAR83 

31.96  ( 

11.99) 

0.00 

( 

•  / 

28I1AR83 

39.85  ( 

7.65) 

c.oo 

( 

•  } 

I1APR83 

449.22  ( 

198.90) 

0.00 

( 

m  r 

27APR83 

10.83  ( 

5.86) 

0.00 

1 

•  1 

11HAY83 

1772.92  ( 

338,45) 

0.00 

I 

•  1 

31MAY83 

1047.53  ( 

399.19) 

0.00 

( 

•  1 

2AJUN83 

184.86  ( 

34.57) 

0.76 

( 

0.76  ) 

1.3JUL83 

8819.65  ( 

4505.67) 

0.00 

( 

•  « 

283UL83 

132.40  ( 

38.49) 

0.55 

( 

0.55  ) 

U9AUG83 

46.87  { 

18.80) 

0.33 

( 

0.22  ) 

2bAUG83 

160.75  ( 

50.55) 

0.21 

( 

0.09) 

125EP83 

461.66  ( 

128.00) 

0.  32 

( 

0.  19  ) 

03UCT83 

24.94  ( 

8.39) 

0.23 

( 

0.23  ) 

130CT83 

117.37  1 

49.22) 

0.  39 

( 

0.23) 

280CT83 

6.02  ( 

1.37) 

0.00 

( 

•  ' 

iaN0V83 

6.58  I 

2.35) 

C.OO 

( 

•  1 

02DEC83 

9.60  ( 

4.03) 

0.00 

( 

•  1 

MOLLUSCS 

SUMMARY  OF  TOWS  AT  STATION  A 

MEAN  OF  <*  153  MICRON  OBLIQUE  TOWS  IN  NOS  PER  MfcTER  CUBED  (STO  ERROR) 


DATE  A  I  I 


B  i  va  1 

ve  s 

Oysters 

u4nAKe2 

0.53  f 

0.6  7) 

-0.00  ( 

0. 

00) 

22APR82 

8169.13  ( 

528A.92) 

0.00  ( 

) 

29APR82 

109'H.57  ( 

9681.72) 

C.OO  ( 

) 

2AHAY82 

A50.17  ( 

161.79) 

0.00  ( 

) 

30MAY82 

85232.82  (79260. 7A) 

0.00  ( 

) 

08JUN82 

19817.98  (19763.091 

3A7.23  ( 

3A6. 

70) 

21JUN82 

37.77  ( 

13.17) 

0.27  ( 

0. 

27) 

12 JUL82 

125.15  ( 

50.19) 

3.23  ( 

1. 

50) 

30JUL82 

l<t3.21  ( 

31.37) 

6.28  ( 

1. 

A6) 

OAAUG82 

AO. 53  ( 

3.95) 

2.88  ( 

1. 

23) 

18AUG82 

2A.07  ( 

2.88) 

0.63  ( 

0. 

21) 

30AUG82 

15A.62  ( 

28.71) 

6.2A  ( 

A. 

A6) 

16SEPa2 

62.61  ( 

37. 3A) 

3.20  ( 

1. 

63) 

2ASEP82 

21. 7A  ( 

0.A7) 

2.67  ( 

0. 

13) 

070CT82 

225.16  ( 

73.97) 

0.6A  ( 

0. 

22) 

150CT82 

39.93  ( 

17.33) 

0.35  ( 

0. 

35) 

29QCT82 

3.60  ( 

0.3A) 

O.ll  ( 

0. 

11) 

llNaV82 

AA.17  ( 

7.AI) 

0.00  ( 

) 

100EC82 

38. A2  ( 

20. 5A) 

0.00  ( 

) 

31JANe3 

109. 3A  ( 

27.02) 

0.00  { 

) 

U9FEBe3 

116.12  ( 

38.79) 

0.00  ( 

) 

10MAR83 

2.60  ( 

I.  10) 

0.00  ( 

) 

11APR83 

2968. 5A  ( 

A23.  AO) 

0.00  ( 

) 

27APR83 

0.A9  ( 

0.17) 

0.00  ( 

) 

llMAy83 

363.11  ( 

210.63) 

0.00  ( 

) 

31f1AY83 

62. 2A  ( 

A7.  13) 

0.00  ( 

) 

2AJUN83 

69.21  ( 

A. 58) 

0.00  ( 

) 

13JUL83 

11.66  ( 

2.8  1) 

0.25  ( 

0. 

16) 

29JUL83 

196.80  ( 

77.60) 

3.38  ( 

I. 

27) 

09AUG83 

A. 17  ( 

1.36) 

0.00  ( 

) 

2&AUG83 

7A.65  ( 

1A.A6) 

0.  8A  ( 

0. 

26) 

12SEP83 

77.67  ( 

19.85) 

8.83  ( 

3. 

59  ) 

03UCT83 

169.69  ( 

108.2  A) 

0.66  ( 

0. 

27) 

i3UCT83 

52.69  ( 

A. 17) 

0.61  ( 

0. 

26) 

28UCT83 

2.2A  ( 

l.A  A) 

0.00  ( 

) 

18NOV83 

1A.56  ( 

A. 56) 

C.OO  ( 

) 

16UEC83 

2.53  ( 

0.8  7) 

0.  00  ( 

) 

MOLLUSCS 

SUMMARY  OF  TOWS  AT  STATION  b 

MEAN  OF  't  153  MICRON  ObLIOUE  TOWS  IN  NOS  PER  METER  CUBED  (STD  ERROR) 


DATE 

Al  1 

B i va 1 ve  s 

Oysters 

0AMAR82 

0.29  ( 

0.03) 

0.00  ( 

.  ) 

^6MAR82 

0.A2  ( 

0.15) 

0.06  { 

0.02  ) 

29APR82 

187.56  ( 

69.6 1) 

0.00  ( 

.  ) 

23MAY82 

391.25  ( 

129.37) 

0.00  ( 

.  ) 

29MAY82 

129, 2A  ( 

38.62) 

0.00  ( 

.  ) 

11JUN82 

20.02  ( 

3.69) 

0.  00  ( 

.  ) 

22JUN82 

26.75  ( 

6.89) 

0.  00  ( 

.  ) 

12JUL82 

116.38  ( 

66.77) 

26.87  ( 

16.53) 

30JUL82 

130.10  ( 

62.58) 

19.65  ( 

10.96) 

06AUG82 

28.96  ( 

12.06) 

2.  62  ( 

1.10) 

18AUG82 

59.96  ( 

22.92) 

5.  51  ( 

0.70) 

31AUG82 

71.63  ( 

17.63) 

2.62  ( 

1.59) 

17SEP82 

95,03  ( 

13.03) 

6.06  ( 

0.86) 

23SEP82 

96.52  ( 

21.56) 

13.96  ( 

6.81) 

06UCT82 

76,69  ( 

15.37) 

5.61  ( 

3.65) 

1AUCT82 

70.66  ( 

17.86) 

12.61  ( 

12.69) 

280CT82 

9.16  ( 

1.69) 

0.00  c 

.  ) 

12NOV82 

8.63  ( 

3.  17) 

0.00  ( 

.  ) 

090EC82 

6,00  ( 

1.00) 

0.00  ( 

.  ) 

iajAN83 

5.55  ( 

1.66) 

0.00  ( 

.  ) 

07FEB83 

60.60  ( 

7.57) 

0.00  ( 

.  ) 

10MAR83 

3.66  ( 

1.2  1) 

0.00  ( 

.  ) 

11APR83 

792.73  ( 

175.65) 

0.00  ( 

.  ) 

29APR83 

2.51  ( 

2.18) 

0.00  ( 

.  ) 

26MAY83 

0.80  ( 

0,28) 

0.00  ( 

.  ) 

30MAY83 

0,78  ( 

0,60) 

C.  00  ( 

.  ) 

21JUN83 

106,19  ( 

38.53) 

0.00  ( 

.  ) 

12JUL83 

731.91  ( 

616.28) 

205.98  ( 

166.72) 

29JUL83 

83.56  ( 

19.30) 

21.51  ( 

5.61 ) 

12AUG83 

23.15  ( 

6.77) 

11.69  ( 

2.61) 

25AUG8J 

86.19  r 

20,69) 

1.57  ( 

0.89) 

13SEP83 

21.26  ( 

16.10) 

2.  16  ( 

0.75  ) 

26SEP83 

6.20  ( 

0.65) 

0.  39  ( 

0.26) 

1AUCT83 

50.65  ( 

31.5  3) 

0.00  ( 

.  ) 

280CT83 

1.66  ( 

0.73) 

0.  00  { 

.  ) 

23N0V83 

0.59  ( 

0.  39) 

0.  00  ( 

.  ) 

IbUECei 

0.56  ( 

0.19) 

C.OO  ( 

.  ) 

MOLLUSCS 

SUMMARY  OF  TOWS  AT  STATION  6 

MEAN  OF  A  L53  MICRON  OBLIQUE  TOWS  IN  NOS  PER  METER  CUBED  (STD  ERROR) 


DATE 

Al  1 

Bivalves 

Oysters 

O5MAR02 

0.06  ( 

0.03) 

0.00  ( 

.  ) 

26MAR82 

0.30  ( 

0.27) 

0.00  ( 

.  ) 

29APR02 

27.92  ( 

13.38) 

0.00  1 

.  ) 

29MAY02 

207.55  ( 

69.91) 

0.00  { 

.  ) 

11JUN02 

3.77  ( 

1.50) 

0.  00  ( 

.  ) 

22 JUN02 

10.26  ( 

8.45) 

0.07  ( 

0.07  ) 

12 JUL02 

48.52  ( 

9.24) 

17.78  ( 

5.24) 

JIJUL02 

150.27  1 

34.56) 

65.05  ( 

20.18) 

O6AUO02 

20.73  1 

5.64) 

18.66  ( 

3.86) 

19AUG82 

129.03  ( 

22.43) 

34.75  ( 

15.63) 

31AUG82 

899.54  ( 

831.42) 

31.45  ( 

2. 12) 

2OSEP02 

22.52  ( 

4.84) 

8,74  1 

3.13) 

23SEP82 

7.91  1 

1.42) 

1.93  ( 

0.86  ) 

060CT82 

7.30  ( 

2.66) 

0.82  ( 

0.  16) 

IAUCT02 

50.44  < 

7.68) 

0.72  ( 

0.41) 

28UCT02 

1.60  ( 

0.50) 

0.02  ( 

0.01 ) 

12N0V82 

5.23  ( 

0.99) 

0.01  I 

O.Ol  ) 

O9DEC02 

2.14  ( 

0.97) 

0.05  ( 

0.05) 

18JAN03 

8.82  ( 

0,58) 

0.00  ( 

.  ) 

O7FEB03 

0.00  1 

.  ) 

0.00  ( 

.  ) 

O8MAR03 

24.05  1 

5.78) 

0.  06  1 

0.06  ) 

O6APR03 

141,54  1 

25.84) 

0.00  ( 

.  ) 

29APR83 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

26MAY8J 

2,47  ( 

1.00) 

0.  00  ( 

.  ) 

30MAY83 

1.08  ( 

0.20) 

0.00  1 

.  ) 

21JUN03 

51.90  ( 

4.29) 

0.  00  ( 

.  ) 

12 JUL83 

113.49  ( 

27.68) 

93.  57  ( 

27.90) 

29JUL83 

56.42  ( 

14.43) 

53.27  1 

14.51) 

12AUG83 

21.31  ( 

8.28) 

11.22  ( 

4.08  ) 

25AUG8J 

162.91  ( 

149.2 1) 

1.  47  ( 

0.12) 

13SEP03 

78.01  ( 

28.60) 

18.93  ( 

7.  22  ) 

2bSEP03 

15.74  ( 

4.95) 

2.46  ( 

0.64) 

lAUCT  03 

4.22  ( 

1.84) 

0. 00  1 

.  ) 

2e)UCT03 

2.37  ( 

0.4  8) 

0.  00  1 

.  ) 

23NaV0J 

0.33  ( 

0.04) 

0.00  1 

.  ) 

16DEC0J 

0.20  1 

0.  20) 

0.  00  1 

.  ) 

*****************  Hit*  *«****************«********:******** 


MriLLUSCS 

SUMMARY  OF  TOWS  AT  STATION  7 

MEAN  OF  4  153  MICRON  OBLIQUE  TOWS  IN  NOS  PER  METER  CUBED  ISTD  ERROR) 

*********************************  *********************************** 


DATE  AM 


8) val yes 

Oysters 

U5MAR82 

0.12  ( 

0.02) 

C.  00  ( 

.  ) 

29APR82 

7.60  ( 

6.  15) 

0.02  ( 

0.02) 

23MAY82 

60. 7A  ( 

21.89) 

0.00  ( 

.  ) 

29MAY82 

3.55  ( 

1.4  8) 

0.00  ( 

.  ) 

15JUN82 

2.10  < 

1,25) 

0.00  ( 

.  ) 

22JUN62 

1.21  ( 

0.2  1) 

0.  00  1 

.  ) 

13JUL82 

43.03  ( 

23.43) 

19.17  ( 

12.05  ) 

3iJUL82 

46.64  ( 

12.02) 

23.  66  ( 

5.86) 

06AUGe2 

55.33  ( 

28.83) 

21.10  ( 

11.51) 

19AUG82 

42.25  ( 

3.51) 

10.13  ( 

2.62) 

31AUG82 

36.22  ( 

7,04) 

13.15  ( 

6.72) 

i7S6P82 

17.45  < 

6.92) 

9.55  1 

3.90) 

23SEP82 

13.54  ( 

9.97) 

7.99  ( 

6.81) 

060CT82 

7.94  ( 

1.17) 

0.75  1 

0.07) 

l'«UCT82 

6.27  ( 

3.80) 

0.06  ( 

0.04) 

28UCT82 

2.17  ( 

0.  13) 

0.00  ( 

.  ) 

12N0V82 

2,99  ( 

1.8  3) 

0.00  ( 

.  ) 

090EC82 

1.31  ( 

0.49) 

0.00  ( 

.  ) 

i6JAN83 

0.70  ( 

0.15) 

0.00  C 

.  ) 

07FE883 

3.52  ( 

2.08) 

0.00  ( 

.  ) 

08MAR83 

28.01  ( 

5.35) 

0.00  ( 

.  ) 

06APR83 

2.48  ( 

0.70) 

0.00  ( 

.  ) 

26MAY83 

0.57  ( 

0.30) 

0.00  ( 

.  ) 

30MAY83 

0.94  ( 

0.26) 

0.00  1 

.  ) 

21JUN63 

26.61  ( 

15,90) 

0.00  1 

.  ) 

12JUL83 

85.68  ( 

50.13) 

62.25  ( 

43.41) 

29JULe3 

216.47  ( 

163.09) 

31.81  ( 

13.45  ) 

12AUG83 

19.05  1 

3.08) 

6.18  ( 

0.41) 

25AUG83 

17.08  ( 

3.25) 

1.67  ( 

0.44) 

13SEP83 

148.85  ( 

29,32) 

38.85  { 

13.48  ) 

26SEP83 

4.19  ( 

1.45) 

0.70  ( 

0.  33) 

14UCT83 

6.34  ( 

2.44) 

0.00  I 

.  ) 

260CT83 

2.40  ( 

0.68  ) 

C.OO  ( 

.  ) 

23N0V8J 

0.50  ( 

0.32) 

C.OO  1 

.  ) 

16UEC83 

0.39  ( 

0.29) 

C.OO  ( 

.  ) 

******************************************************************** 


r  V>.rV-’ 


J 
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MOLLUSCS 

SUMMARY  OF  TOWS  AT  STATION  3 

MEAN  OF  4  153  MICRON  OBLIQUE  TOWS  IN  NOS  PER  METER  CUBED  (STD  ERROR) 


■■S': 


Jit  4 


DATE 


A|  I 


B  i  va  1 

ve  s 

Oys  te 

^00CT82 

0.00  ( 

.  ) 

0.00  ( 

18N0V82 

614.32  ( 

179.51) 

0.00  C 

30N0V82 

229.65  ( 

85.84) 

0.00  ( 

2bJAN83 

55.17  ( 

12.06) 

0.00  ( 

09FEB83 

43.14  ( 

24.92) 

0.00  ( 

30MAR83 

138.28  ( 

26.65) 

0..  00  ( 

21APR83 

60.67  ( 

23.491 

0.00  ( 

i9MAY83 

736.77  ( 

180.78) 

0.00  ( 

ibJUN83 

574. Q4  ( 

54.36) 

0.00  ( 

08JUL83 

3558.09  ( 

2069.69) 

0.00  ( 

ilAUG83 

121.43  ( 

14.40) 

0.00  ( 

20SEP83 

75.55  ( 

13.52) 

1.89  ( 

02N0V83 

182.40  ( 

60.53) 

0.00  ( 

23N0V83 

20.41  ( 

7.28) 

0.00  ( 

100EC83 

197.02  ( 

70.82) 

0.00  ( 

40 


t 


*******  ****************¥*********************** 


iL_i 


**^f**M*****  ************************************************  ********* 


MOLLUSCS 

SUMMARY  OF  TOWS  AT  STATION  9 

MEAN  OF  M  153  MICRON  OBLIQUE  TOWS  IN  NOS  PER  METER  CUBED  (STD  ERROR) 

******************************************************************** 


DATE  Al  I 


Bivalves 

Oysters 

30JUN82 

268.A8  ( 

248.46) 

0.00 

( 

• 

22JUL82 

0.00  ( 

.  ) 

0.00 

( 

• 

L2AUG82 

0.00  ( 

.  ) 

0.00 

I 

• 

09SEP82 

0.00  ( 

.  ) 

0.00 

( 

• 

200CT82 

0.04  ( 

0.0  4) 

0.00 

I 

• 

18N0V82 

429.93  ( 

105.85) 

0.00 

( 

• 

24NOV82 

71.36  ( 

4.92) 

0.00 

( 

• 

30N0V82 

143.66  ( 

32.27) 

0.00 

( 

• 

220EC82 

75.00  ( 

10.25) 

0.00 

c 

• 

26JAN83 

32.53  1 

2.74) 

0.00 

{ 

• 

21FEB83 

198.31  ( 

44.39) 

0.00 

( 

• 

30nAR83 

102.71  ( 

30.13) 

0.00 

( 

• 

21APR83 

28.09  ( 

15.97) 

0.00 

( 

27APR83 

27.97  1 

22.66) 

0.00 

( 

• 

19MAY83 

4513.06  ( 

391.14) 

0.00 

c 

• 

16JUN83 

65.38  ( 

11.67) 

0.00 

( 

• 

08JUL83 

1084.64  ( 

477.75) 

0.00 

( 

• 

28JUL83 

1483.93  ( 

233.47) 

1.38 

c 

1.38 

ilAUG83 

153.67  ( 

8.42) 

0.00 

( 

• 

26AUG83 

1156.85  ( 

314.99) 

3.09 

( 

1.22 

20SEP83 

50.00  ( 

10.33) 

5.06 

( 

1.65 

03UCT83 

81.17  ( 

9.67) 

0.07 

( 

0.07 

O2N0V83 

45.80  ( 

14.71) 

0.00 

( 

• 

18N0V83 

56.41  ( 

20.93) 

0.00 

( 

• 

23NOV83 

25.80  ( 

6.39) 

0.00 

I 

• 

iOUEC83 

6.02  ( 

2.R5) 

0.00 

( 

• 

*** 4* ************************************************  *********  ****** 


MOLLUSCS 

SUMMARY  OF  TOWS  AT  STATION  10 

MEAN  OF  M  153  MICRUN  OBLIQUE  TOWS  IN  NOS  PER  METER  CUBED  (STD  ERROR) 

4,^  ^^t*^^***  *******************  *^******¥^* 


DATE  All 


Bivalves 

Qys 

te 

r  s 

20UCT82 

0.00 

(  .  ) 

0.00 

c 

• 

) 

18N0V82 

478.09 

(  120.241 

0.00 

( 

• 

) 

30NQV82 

163.58 

1  54.99) 

0.00 

( 

• 

) 

26JAN83 

12.66 

(  5.11) 

0.00 

( 

• 

) 

J0MAR8i 

36.64 

(  10.61) 

0.00 

( 

• 

) 

21APR83 

216.76 

(  23.72) 

0.  00 

( 

• 

) 

i9MAY83 

10019.61 

(  3198.93) 

0.00 

( 

• 

) 

16JUN83 

82.93 

(  38.28) 

0.  00 

c 

• 

) 

08JUL83 

308.53 

(  122.58) 

0.00 

( 

• 

) 

I1AUG83 

118.17 

(  24.39) 

0.00 

( 

• 

) 

tOSEP83 

57.94 

(  7.121 

2.74 

( 

0.75 

) 

O2N0Y83 

25.66 

(  5.21) 

0.00 

1 

• 

) 

11DEC83 

101.34 

(  22.50) 

0.00 

( 

• 

)■ 

********************************************* 

♦♦ 

***************** 

MOLLUSCS 

SUMMARY  OF  TOWS  AT  STATION  US 

MEAN  OF  A  153  MICRON  OBLIQUE  TOWS  IN  NOS  PER  METER  CUBED  fSTD  ERROR) 
****  ^*  **********  ***************<*******  ***^********* 


DATE  Al  I 


Bivalves 

Oys 

te  r  s 

19UCT8Z 

0.00 

( 

.  ) 

0.00 

( 

) 

17NQV82 

14991.65 

( 

5390.91) 

0.00 

( 

) 

30N0V82 

4206.17 

( 

1302.30) 

0.00 

( 

) 

08FEB83 

186.42 

( 

53.95) 

0,00 

( 

) 

29MAR83 

151.05 

( 

31.77) 

0.00 

( 

) 

23APR83 

2.98 

( 

0.94) 

0.00 

( 

) 

18MAY83 

17.89 

( 

7.16) 

0.00 

( 

) 

14JUN83 

1342.67 

( 

322. 10) 

0.  00 

( 

) 

07JUL83 

5120.14 

( 

3039.71) 

0.00 

( 

) 

iOAUG83 

388.66 

( 

211.56) 

0,  00 

( 

) 

19SEP83 

17.85 

( 

1.09) 

0.00 

( 

) 

10DEC83 

86.13 

( 

22.25) 

0.00 

( 

) 

****t *************************  ******  ******** 

♦  ♦♦♦♦ 

******************* 

cannERCiAL  crustaceans 

SUNNARY  OF  TONS  AT  STATION  1 

NEAN  OF  A  3S3  U  OBLiauE  TONS  IN  NOS  PER  NETER  CUBED  (STD  ERROR) 


OATE 

Call i nactes 

Call Inactas 

Canear 

1  r  r  or 

Canear 

1  rror 

sp.  Hagalopa 

sp.  Zoaa 

a  tus 

zoea 

atus 

Napa  1  op 

UBAPRBZ 

0.00  ( 

) 

0.00 

( 

.  1 

0.01 

( 

0.01) 

0.00 

( 

• 

J0APK82 

0.00  ( 

) 

0.00 

< 

0.00) 

1A.02 

( 

2.13) 

0.00 

1 

• 

JONAYSa 

0.00  ( 

) 

1.02 

( 

O.AO) 

0.01 

( 

0.01) 

0.00 

( 

0.00 

OBJUNS.! 

0.00  ( 

0 

00) 

16.61 

( 

2.6AI 

0.02 

( 

0.02) 

0.00 

( 

0.00 

^lJUNa2 

0.00  ( 

) 

1.37 

( 

0.66) 

0.00 

( 

.  1 

0.00 

r 

• 

iZJULS^ 

0.00  ( 

) 

39. 6A 

( 

IS. A3) 

0.00 

1 

.  ) 

0.00 

( 

1 

30JULa2 

O.IQ  ( 

0 

03) 

16.07 

( 

3.89) 

0.00 

( 

.  ) 

0.00 

I 

0AAUb32 

0.07  I 

0 

05) 

127.90 

c 

AO.AA) 

0.00 

1 

.  ) 

0.00 

I 

• 

iaAUG82 

1.69  ( 

0 

39) 

151.52 

( 

27. A6) 

0.20 

1 

0.07) 

0.00 

( 

• 

iCAuuai 

o.Aa  ( 

0 

16) 

181.25 

( 

72.98) 

0.07 

1 

0.07) 

0,03 

I 

0.03 

IbSEPSi 

0.09  ( 

0 

05) 

2.55 

( 

1.A9) 

0.30 

1 

0.2AI 

0.00 

( 

• 

2ASEP82 

0.00  ( 

) 

6.39 

( 

3.63) 

5.05 

( 

2.98) 

0.00 

( 

• 

uTuciaa 

0.00  ( 

) 

0.00 

( 

.  ) 

0.17 

( 

0.05) 

0.00 

I 

• 

i5UCTa2 

0.00  ( 

) 

0.00 

( 

.  ) 

0.77 

1 

0.36) 

0.00 

I 

• 

290CT82 

0.00  ( 

) 

0.00 

< 

.  ) 

0.27 

( 

O.OA) 

0.00 

( 

• 

jLiNOvaa 

0.00  ( 

) 

0.00 

( 

.  ) 

1.10 

( 

0.2A) 

0.00 

( 

• 

LooEcaa 

0.00  ( 

1 

0.01 

c 

0.01) 

0.00 

( 

.  ) 

0.00 

( 

• 

210EC82 

0.00  I 

) 

0.00 

( 

.  ) 

0.00 

I 

0.00) 

0.00 

1 

• 

ilJANa3 

0.00  ( 

I 

0.01 

( 

0.01) 

0.01 

( 

0.01) 

0.00 

1 

• 

2iFEaa3 

0.00  ( 

) 

0.00 

I 

.  1 

0.01 

( 

0.01) 

0.00 

1 

• 

iONARaa 

0.00  ( 

) 

0.00 

( 

.  1 

0.A6 

1 

0.07) 

0.00 

( 

• 

23NAR83 

0.00  ( 

) 

0.00 

( 

.  ) 

1.15 

I 

0.25) 

0.00 

( 

• 

1.1APR83 

0.00  ( 

) 

0.00 

( 

.  ) 

59. OA 

( 

9.bl) 

0.00 

( 

• 

27APR83 

0.00  ( 

) 

0.00 

1 

.  ) 

26.99 

1 

A. 11) 

0.00 

( 

• 

iiNAraa 

0.00  ( 

) 

0.00 

( 

.  ) 

5.29 

I 

0.23) 

0.00 

( 

• 

31MAY83 

0.01  ( 

0 

00) 

0.00 

( 

.  ) 

1.15 

1 

0.21) 

0.00 

( 

• 

EAJUNai 

0.00  ( 

2.65 

( 

1.111 

0.00 

( 

.  ) 

0.00 

I 

• 

i3JUL83 

0.00  ( 

) 

139.76 

( 

60.0AI 

0.00 

( 

.  ) 

0.00 

( 

<:3JUL83 

0.00  ( 

) 

29. A3 

( 

8.79) 

0.00 

1 

.  ) 

0.00 

( 

• 

09AUG83 

0.06  ( 

0 

03) 

22.77 

( 

9.75) 

0.01 

( 

0.01) 

0.00 

1 

• 

zbAucaa 

O.IA  ( 

0 

lA) 

A99.2b 

( 

30.001 

0.00 

I 

.  ) 

0.00 

1 

• 

i2SEP83 

O.OA  ( 

0 

OA) 

12.63 

( 

A.38) 

0.00 

1 

.  ) 

0.00 

( 

• 

030CT83 

0.01  ( 

0 

01) 

0.00 

( 

.  ) 

0.A9 

( 

0.16) 

0.00 

( 

• 

13QCT83 

0.10  ( 

0 

OA) 

0.00 

( 

.  1 

0.00 

1 

.  ) 

0.00 

I 

• 

OlNaV83 

0.00  ( 

) 

0.00 

( 

.  I 

0.15 

1 

0.12) 

0.00 

1 

• 

19NQV83 

0.00  ( 

1 

0.00 

( 

•  1 

0.12 

( 

O.OA) 

0.00 

( 

0.00 

110EC83 

0.00  ( 

) 

0.00 

( 

.  ) 

0.01 

( 

0.01) 

0.00 

( 

• 

********* *^ **************************************************************  ************ 


COMMERCIAL  CRUSTACEANS 
SUMMARY  OF  TONS  AT  STATION  2 

MEAN  JF  A  353  U  OBLIQUE  TOMS  IN  NOS  PER  METER  CUBED  (STD  ERROR) 

•  ««*««*«*•«**«««««  *•«*«<>*•  A  «***««i  *  *«««*«*«*  A  *«****«•« 


DATE  Callinectes  Callinectes  Cancer  irror  Cancer  irror 

sp.  Me^alopa  sp.  Zoea  atus  zoea  atus  '^egalao 


09MAR82 

0.00  ( 

) 

0.00 

( 

.  ) 

0.07  t 

0.06) 

0.00 

( 

•  I 

22APR82 

0.00  ( 

) 

0.00 

) 

.  ) 

0.66  ( 

0.09) 

0.00 

( 

•  f 

2')APR82 

0.00  ( 

1 

0.00 

( 

.  ) 

96.72  ( 

A7.19) 

0.00 

( 

•  1 

^*HAY8^ 

0.00  ( 

) 

0.A7 

( 

0.101 

0.00  ( 

.  ) 

0.00 

( 

•  1 

iOMAY82 

0.00  ( 

) 

0.39 

( 

a.2Ai 

0.00  t 

.  ) 

0.00 

< 

•  I 

UUJUNaZ 

0.00  ( 

1 

8.15 

( 

2.25) 

0.00  ( 

.  ) 

0.00 

r 

•  ) 

2ljU.\a2 

0.00  ( 

) 

3.A8 

< 

1.38) 

0.00  ( 

.  ) 

0.00 

( 

•  / 

12  JULtiZ 

0.03  ( 

0. 

03) 

27. 2A 

( 

10.01) 

0.00  ( 

.  ) 

0.00 

1 

•  1 

JOJUL82 

C  .06  ( 

0. 

03) 

38.69 

( 

23. BA) 

0.00  { 

.  ) 

0.00 

( 

•  / 

>>AmUGS2 

0.02  ( 

0. 

01) 

236. 6A 

( 

AA.16) 

1.92  t 

0.89) 

O.OI 

( 

0.01  ) 

1  p  A  U'j  32 

0  .uQ  ( 

) 

5.03 

c 

A.BA  ) 

1.A7  t 

1.17) 

0.00 

( 

•  » 

jOAUoa2 

U.OL  ( 

0. 

01) 

1.37 

( 

0.79) 

1.2A  ( 

1.18) 

0.00 

r 

•  f 

i.6S£P82 

0.03  < 

0. 

02) 

0.66 

( 

0.31) 

0.00  ( 

.  ) 

0.00 

( 

•  ) 

.:ApcP82 

0.06  I 

0. 

OA) 

0.23 

( 

0.08) 

0.53  ( 

0.36) 

0.00 

( 

•  ) 

07GCT82 

0.03  ( 

0. 

021 

0.00 

( 

.  ) 

5.91  ( 

1.10) 

0.00 

( 

•  t 

15UCT82 

0.00  ( 

) 

0.00 

( 

.  ) 

0.27  ( 

0.05) 

O.OA 

( 

0.02) 

29UCT82 

0.00  ( 

) 

0.00 

( 

.  ) 

0.79  1 

0.12) 

0.00 

t 

•  1 

iiNOvaz 

0.00  ( 

) 

0.00 

( 

.  ) 

0.79  ( 

0.10) 

0.07 

( 

0.07) 

lOuEcaa 

0.00  ( 

) 

0.00 

( 

.  ) 

0.02  ( 

0.02) 

0.00 

( 

•  1 

22JEC82 

0.00  ( 

) 

0.00 

( 

.  ) 

0.06  ( 

0.06) 

0.00 

( 

•  1 

Jlj AN83 

0.00  ( 

) 

0.00 

( 

.  ) 

0.01  ( 

0.01) 

0.00 

( 

•  1 

^9r  Eaa J 

0.00  ( 

) 

0.00 

( 

.  ) 

0.01  ( 

0.01) 

0.00 

( 

•  f 

1UMAR83 

0.00  ( 

1 

0.00 

.  ) 

o.oa  ( 

0.06) 

0.00 

I 

•  I 

^8MAiia3 

0.01  ( 

u. 

01) 

0.00 

( 

.  ) 

0.16  ( 

0.06) 

0.00 

( 

•  } 

i.lAPR83 

0.00  ( 

) 

0.00 

( 

.  ) 

2.36  ( 

0.35) 

0.00 

( 

•  1 

^7AP«83 

0.00  ( 

) 

0.00 

( 

.  ) 

0.10  ( 

0.07) 

0.00 

( 

•  J 

ilMAYaj 

0.00  ( 

) 

0.00 

( 

.  ) 

0.91  t 

0.58) 

0.00 

( 

•  1 

jlMAYas 

0.00  ( 

) 

0.00 

< 

0.00) 

0.77  t 

0.A3) 

0.00 

( 

•  1 

<:A  JUNai 

0.00  ( 

) 

2  .A2 

( 

l.OA) 

0.00  ( 

.  ) 

0.00 

( 

•  « 

i3JUL83 

0.00  ( 

) 

9.63 

( 

3.82) 

0.00  ( 

.  ) 

0.00 

( 

•  i 

<.dJULa3 

0.00  ( 

) 

167. 8A 

( 

51.59) 

0.02  ( 

0.02) 

0.00 

( 

•  1 

U9AUC83 

0.02  ( 

0. 

02) 

30.98 

( 

2.05) 

0.00  ( 

.  ) 

0.00 

( 

•  1 

2bAUGB3 

0.12  ( 

0. 

06) 

16.25 

( 

A. 41) 

0.00  ( 

.  ) 

0.00 

( 

•  / 

i2SEP83 

0.29  ( 

0. 

20) 

0.01 

( 

O.Ol) 

0.13  ( 

0.09) 

0.00 

( 

•  ] 

2BUCT83 

0.00  ( 

) 

0.00 

( 

.  ) 

0.21  ( 

0.08) 

0.00 

( 

•  1 

i.ONOV83 

0.00  ( 

) 

0.01 

( 

0.01) 

0.00  ( 

.  ) 

0.00 

( 

•  1 

02CEC83 

0.00  ( 

) 

O.OA 

( 

0.03) 

0.00  ( 

.  ) 

0.00 

t 

•  1 

************************************************************************************* 


*** ********************************** **^***** ******************** ************m* 


CQNHERCIAl.  CRUSTACEANS 
SUMMARY  OF  TOWS  AT  STATION  3 

MEAN  OF  4  3S3  U  OBLIQUE  TOWS  IN  NOS  PER  METER  CUBED  ( STO  ERROR) 

************************************************************************************* 


DATE 

Call) nectes 

Call inectes 

Cancer 

I  rror 

Cancer 

sp.  Me9alopa 

sp.  Zoea 

atus  zoea 

a  tus 

M 

22APa82 

0.00  ( 

) 

0.00  1 

.  ) 

0.18  ( 

0.07) 

0.00 

( 

29APR82 

0.00  ( 

0. 

00) 

0.00  ( 

.  ) 

41.38  1 

5.40) 

0.00 

( 

24MAYa2 

0.00  ( 

) 

0.67  C 

0.67) 

0.07  I 

0.07) 

0.00 

( 

jOMAY 82 

0.00  ( 

) 

0.40  ( 

0.15) 

0.00  ( 

.  ) 

0.00 

( 

U8JUN82 

0.00  ( 

) 

0.47  1 

0.44) 

0.00  I 

.  ) 

0.00 

( 

21JUN82 

0.00  ( 

) 

0.90  < 

0.80) 

0.00  ( 

.  ) 

0.00 

( 

12 JUL82 

0.00  ( 

0. 

00) 

2.80  ( 

1.09) 

0.00  1 

.  ) 

0.00 

( 

J0JUL82 

0.03  ( 

0. 

02) 

74.57  1 

41.90) 

0.00  ( 

.  ) 

0.00 

( 

ldAUb82 

1.03  i 

0. 

62) 

63.92  ( 

43.75) 

0.00  1 

.  ) 

0.01 

( 

iOAUOe2 

1.36  ( 

0. 

dO) 

4.83  ( 

0.38) 

0.00  ( 

.  ) 

0.00 

( 

ioSEPSE 

0.07  ( 

0. 

04) 

0.30  ( 

0.19) 

0.43  I 

0.  39) 

0.00 

( 

E4SEP82 

0.00  ( 

) 

0.14  ( 

0.14) 

0.00  ( 

.  ) 

0.00 

( 

u7uCr82 

0.07  ( 

0. 

05) 

0.00  < 

.  ) 

0.65  ( 

0.32) 

0.00 

1 

15QCT82 

0.00  ( 

) 

0.04  ( 

0.04) 

0.22  ( 

0.07) 

0.00 

( 

iiNOvaz 

0.00  ( 

) 

0.00  ( 

.  ) 

0.42  ( 

0.08) 

0.00 

( 

10UEC82 

0.00  ( 

) 

0.00  ( 

.  ) 

0.05  I 

0.02) 

0.00 

( 

31JAN8J 

0.00  ( 

) 

0.00  ( 

.  1 

0.05  ( 

0.03) 

0.00 

1 

2iFEaa3 

0.00  ( 

) 

0.00  ( 

.  ) 

0.04  ( 

O.OI) 

0.00 

1 

lOnAKao 

0.00  ( 

) 

0.00  ( 

.  ) 

0.05  ( 

0.04) 

0.00 

( 

2anAK83 

0.00  ( 

) 

0.00  ( 

.  ) 

0.29  ( 

0.17) 

0.00 

( 

11APR03 

C.OO  ( 

) 

0.00  ( 

.  ) 

1.72  ( 

0.09) 

0.00 

( 

t7APR83 

U.OO  ( 

) 

0.00  ( 

.  ) 

0.64  ( 

0.23) 

0.00 

( 

II1IAY8J 

0.00  1 

) 

0.00  ( 

.  ) 

0.68  ( 

0.14) 

0.02 

( 

31f1AY83 

0.00  ( 

) 

0.00  ( 

.  1 

0.32  1 

0.09) 

0.00 

( 

24  30.3  83 

0.00  ( 

) 

4.57  ( 

0.55  ) 

0.00  1 

.  ) 

0.00 

( 

13JUL83 

0.00  ( 

) 

24.49  ( 

1.64) 

0.00  ( 

.  ) 

0.00 

( 

2830083 

0 .00  ( 

) 

15.15  i 

1.77) 

0.00  ( 

.  ) 

0.00 

( 

U9AOG83 

0.01  ( 

0. 

01) 

7.66  ( 

1.73) 

0.00  ( 

.  ) 

0.00 

1 

<.t>A0CS3 

1.16  ( 

0. 

33) 

75.44  ( 

17.98) 

0.00  ( 

.  ) 

0.00 

( 

12SEPa3 

3.98  ( 

2. 

95) 

2.80  ( 

1.48) 

0.00  ( 

.  ) 

0.00 

1 

U30CTa3 

0.00  ( 

) 

0.02  ( 

0.02) 

10.28  ( 

1.67) 

0,00 

( 

130CT83 

0.03  ( 

0. 

03) 

0.00  I 

.  ) 

0.77  ( 

0.49) 

0.00 

( 

2a0CT83 

0.00  ( 

) 

0.00  ( 

.  ) 

0.05  ( 

0.05) 

0.00 

( 

290CT83 

0.00  ( 

) 

0.00  I 

.  ) 

0.07  ( 

0.03) 

0.00 

I 

U20EC83 

0.00  ( 

) 

0.00  ( 

.  ) 

0.02  1 

0.02) 

0.00 

( 

I  rror 
ega  I  OD 


01 


02 


******************************************************************* *************^***^ 


**•***«*«*«  ***9******^********tm*t**m*********************m************ *********** 

CaiiNERCIAL  CRUSTACEANS 
SUMMARY  OF  TOWS  AT  STATION  4 

MEAN  OF  4  353  U  OBLIQUE  TONS  IN  NOS  PER  METER  CUBED  (STD  ERROR) 

************************************************************************************* 


OATE 

Cal  1 i nectes 

Cal  1 inectes 

Cancer 

i  rror 

Cancer 

i  rror 

sp.  Meyalopa 

sp.  2o«a 

a  tus 

zoea 

a  tus 

Mega  1  op 

iZAPKBi 

O.OQ  ( 

0. 

001 

0.00  ( 

.  ) 

0.04 

( 

0.04) 

0.00 

( 

• 

^9APR8<' 

0.00  ( 

) 

0.00  ( 

.  > 

7.50 

( 

1.09) 

0.00 

( 

• 

a4MAY«^ 

O.OQ  ( 

) 

0.00  ( 

.  ) 

0.04 

I 

0.04) 

0.00 

( 

• 

jOM AY82 

0.00  ( 

I 

0.84  ( 

0.31) 

0.06 

1 

0.06) 

0.00 

( 

• 

OBJUNB^ 

0.00  ( 

I 

8.30  ( 

2.47) 

0.00 

( 

.  ) 

0.00 

( 

m 

<tlJUN8^ 

O.OI  ( 

0. 

oil 

1.78  ( 

1.01) 

0.00 

( 

.  ) 

0.00 

( 

• 

12 JUlS^ 

Q.OO  ( 

I 

13.47  < 

3.62) 

0.00 

( 

.  ) 

0.00 

( 

■ 

30JULB2 

0.04  ( 

0. 

04) 

30.37  1 

19.14) 

0.00 

I 

.  ) 

0.00 

( 

• 

u4AC/ j82 

0.23  < 

0. 

22) 

11.31  ( 

6.46) 

0.00 

( 

.  ) 

0.00 

( 

• 

18AUo82 

0.01  ( 

0. 

01) 

0.50  ( 

0.29) 

0.00 

( 

.  ) 

0.00 

( 

• 

jOAUba2 

0.00  ( 

) 

2.80  ( 

1.42) 

0.00 

( 

.  ) 

0.00 

1 

• 

*oStP32 

0.00  ( 

1 

0.60  ( 

0.50) 

0.00 

( 

.  ) 

0.00 

( 

• 

24SEP82 

0.00  ( 

) 

0.06  ( 

0.06) 

0.00 

1 

.  ) 

0.00 

< 

• 

O70CTa2 

0.02  1 

0. 

02) 

0.00  ( 

.  ) 

0.37 

I 

0,37) 

0.00 

( 

• 

15UCT82 

0.00  ( 

) 

0.00  ( 

.  ) 

0.02 

( 

0.02) 

0.00 

1 

• 

29QCTa2 

0.00  ( 

) 

0.00  ( 

.  ) 

0.01 

( 

0.01) 

0.00 

r 

• 

1IN0V82 

0.00  ( 

) 

0.04  ( 

0.02) 

0.00 

( 

.  ) 

0.00 

( 

• 

100EC82 

0.00  ( 

) 

0.00  ( 

.  ) 

0.03 

( 

0.02) 

0.00 

( 

• 

10MAR83 

0.00  ( 

) 

0.00  ( 

.  ) 

0.12 

( 

0.12) 

0.00 

( 

• 

ilAPR83 

0.00  ( 

) 

0.00  ( 

.  ) 

0.16 

( 

0.08) 

0.00 

( 

• 

«;7aPR83 

0.00  { 

) 

0.00  ( 

.  ) 

0.09 

( 

0.06) 

0.00 

( 

• 

ilM AY83 

0.00  ( 

) 

0.00  1 

.  ) 

0.01 

( 

0.01) 

0.00 

1 

• 

jlr,AY83 

0.00  ( 

1 

0.00  ( 

.  ) 

1.27 

( 

0.44) 

0.00 

( 

• 

24JUN83 

U.OO  ( 

1 

0.72  ( 

0.12) 

0.00 

{ 

.  ) 

0.00 

{ 

• 

i3JUL83 

0.00  ( 

) 

16.52  ( 

1.32  ) 

0.00 

( 

.  ) 

0.00 

1 

• 

<l9jUl83 

0.00  1 

) 

15.18  1 

8.34) 

0.00 

( 

.  ) 

0.00 

( 

• 

09AUGa3 

0.00  ( 

) 

63.62  ( 

1.70) 

0.00 

( 

.  ) 

0.00 

( 

• 

cbAUG83 

0.77  ( 

0. 

551 

7.96  ( 

5.15) 

0.00 

( 

.  ) 

0.00 

1 

• 

12SEP83 

0.00  ( 

) 

0.12  ( 

0.07) 

0.00 

I 

.  ) 

0.00 

( 

• 

U3UCT83 

0.00  ( 

J 

0.00  ( 

.  ) 

0.75 

( 

0.671 

0.00 

( 

• 

13oCT83 

0.03  ( 

0. 

03) 

0.00  ( 

.  ) 

0.14 

1 

0.05) 

0.00 

1 

• 

28UCT83 

0.00  ( 

) 

0.00  ( 

.  ) 

0.03 

I 

0.02) 

0.00 

1 

• 

%  % 
•  .  -  -  - 
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CQHnERCIAl.  CRUSTACEANS 
SUMMARY  OF  TOWS  AT  STATION  5 

MEAN  OF  A  353  U  ObLIQUE  TOWS  IN  NOS  PER  METER  CUBED  ( STO  ERROR) 

«*«««**««***•*««**«««*««««««*«**«*««*«***«**•«#•*«•**««•*««*«#♦*«*«*«*«  «**«***«*»«**« 


DATE 

Call) nectes 

Cal  1  inactas 

Cancer 

1  rror 

Cancer 

1  r  ror 

sp.  Megalopa 

sp.  Zoaa 

atus 

zoea 

atus 

Mega  1  op 

^3MAY8e 

0.00  ( 

.  ) 

0.03  ( 

0.03) 

0.22 

I 

0.22) 

0.00 

( 

• 

i9nAY82 

0.00  ( 

.  ) 

0.02  ( 

0.02) 

0.00 

( 

.  ) 

0.00 

t 

• 

12JUL82 

0.00  I 

.  ) 

0.91  1 

0.35) 

0.00 

t 

.  ) 

0.00 

1 

• 

30JUL82 

0.02  ( 

O.OI) 

0.73  ( 

0.33) 

0.00 

( 

.  ) 

0.00 

1 

• 

06AUG82 

O.OA  ( 

0.02) 

2.56  ( 

1.50) 

0.00 

( 

.  ) 

0.00 

( 

• 

i8AUG82 

0.06  ( 

0.02) 

0,14  ( 

0.08) 

0.00 

( 

.  ) 

0.00 

( 

• 

31AUG82 

0.23  ( 

0.13) 

0.40  ( 

0.23) 

0.00 

( 

.  ) 

0.00 

( 

• 

1.7SEP82 

0.17  ( 

0.06) 

0.25  I 

0.10) 

0.00 

( 

.  ) 

0.00 

( 

• 

23SEP82 

0.07  ( 

O.QA) 

0.00  ( 

.  I 

0.03 

( 

0.03) 

0.00 

( 

• 

U  b  Lj  C  T  82 

0.02  ( 

0.01) 

0.00  ( 

.  ) 

0.01 

( 

0.01) 

0.00 

1 

ft 

I.AUCT82 

0.00  ( 

.  ) 

0.00  ( 

«  1 

0.01 

1 

0.01) 

0,00 

( 

ft 

2auCT82 

0.00  ( 

.  ) 

0,00  ( 

.  1 

0.16 

I 

0.14) 

0.00 

1 

ft 

I.2NOV  82 

0.00  ( 

.  ) 

0.01  ( 

0.01) 

0.00 

1 

.  ) 

0.00 

1 

ft 

lbJAN83 

0.00  ( 

.  ) 

0.01  ( 

0.01) 

0.00 

1 

.  ) 

0.00 

( 

ft 

07FE383 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.03 

( 

0.01) 

0.00 

I 

ft 

I.1APR83 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.31 

( 

0.15) 

0.02 

I 

0.02 

29APR83 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.01 

( 

0.01) 

0.00 

( 

ft 

2bnAYa3 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.07 

( 

0.04) 

0.00 

1 

ft 

30MAY8J 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.02 

( 

0.01) 

0.00 

( 

ft 

21JUN83 

0.00  ( 

.  ) 

0.21  ( 

0.21) 

0.00 

1 

.  ) 

0.00 

1 

ft 

I.2JUL83 

0.00  ( 

.  ) 

2.40  ( 

1.86) 

0.00 

( 

.  ) 

0.00 

( 

ft 

29 JUL83 

0.02  ( 

0.02) 

1,73  ( 

0.62  1 

0.00 

( 

.  ) 

0.00 

( 

ft 

i2AUG83 

O.Ol  ( 

0.01) 

0.01  ( 

0.01) 

0.00 

1 

.  ) 

0.00 

( 

ft 

25AUG33 

0.25  ( 

0.07) 

3.10  ( 

1.72) 

0.00 

( 

.  ) 

0.00 

( 

ft 

i3S£P8J 

0.20  ( 

0.07) 

0.34  1 

0.12) 

0.00 

( 

.  ) 

0.00 

( 

ft 

2oStP83 

O.OA  ( 

0.02) 

0.28  ( 

0.17) 

0.00 

( 

.  ) 

0.00 

( 

ft 

0  u  C  T  83 

0.02  ( 

0.02  ) 

0.00  1 

.  ) 

0.04 

( 

0.04) 

0.00 

( 

ft 

if  **4***** **************  **********  **************************************************** 


COMMERCIAL  CRUSTACEANS 
SUMMARY  OF  TOWS  AT  STATION  6 

mean  of  a  353  U  OBLIQUE  TOWS  IN  NOS  PER  METER  CUBED  ISTD  ERROR) 

•  ***««*««  *«*•*« «**«««««**«  «««««««««««*««««»««««««*« 


DATE 

Call) nectas 

Call inectes 

Cancer 

irror 

Cancer 

Irror 

sp«  Megalopa 

sp.  Zoea 

a  tus 

zoea 

a  tus 

"ega 1  op 

i:9MAy8^ 

0.00  ( 

.  ) 

0.00  ( 

0.0  a) 

0.00 

1 

) 

0.00 

( 

• 

ilJUNB^ 

0.00  ( 

.  ) 

0.01  ( 

0.01) 

0.00 

( 

) 

0.00 

( 

• 

22JUN82 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.06 

( 

0. 

06) 

0.00 

( 

m 

12JUL82 

0.00  ( 

.  ) 

0.27  I 

0.10) 

0.00 

t 

) 

0.00 

1 

• 

314UL82 

0.02  ( 

0.01) 

0.16  ( 

0.07) 

0.00 

( 

) 

0.00 

( 

• 

06AUGa2 

0.00  ( 

.  ) 

1.04  1 

0.49) 

0.00 

( 

) 

0.00 

( 

• 

JiAUG82 

0.27  ( 

0.24) 

0.08  ( 

0.08) 

0.00 

I 

) 

0.00 

( 

• 

20SEP82 

0.10  ( 

0.06) 

0.66  ( 

0.33  ) 

0.00 

( 

) 

0.00 

( 

• 

t3SEP82 

0.00  ( 

.  ) 

0.45  1 

0.44) 

0.00 

< 

) 

0.00 

( 

• 

t.60CTa2 

0.02  ( 

0.01) 

0.00  ( 

.  ) 

0.00 

( 

) 

0.00 

( 

• 

iAoCr82 

0.01  ( 

0.01) 

0.00  ( 

.  ) 

0.00 

( 

) 

0.00 

t 

• 

*.2NCV82 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.02 

( 

0. 

01) 

0.00 

( 

• 

«6APR83 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.08 

( 

0. 

08) 

0.00 

1 

• 

20MAY83 

0.00  ( 

.  ) 

0.01  ( 

0.01) 

0.00 

1 

) 

0.00 

( 

• 

29JUL83 

0.00  ( 

.  ) 

0.44  1 

0.31) 

0.00 

( 

) 

0.00 

( 

• 

1.2AUG83 

0.00  ( 

.  ) 

0.68  ( 

0.39) 

0.00 

( 

) 

0.00 

( 

• 

25AUG83 

0.12  ( 

0.06) 

0.63  ( 

0.63) 

0.92 

1 

0. 

39) 

0.00 

I 

• 

13SEP83 

1.09  ( 

0.32) 

0.00  ( 

.  ) 

0.06 

( 

0. 

04) 

0.00 

( 

• 

26SEP83 

0.04  ( 

0.04) 

0.06  ( 

0.03  ) 

0.00 

( 

) 

0.00 

I 

• 

1.A0CT83 

0.00  ( 

.  ) 

0.03  ( 

0.02) 

0.00 

< 

) 

0.00 

( 

• 

26UCT83 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.05 

( 

0. 

03) 

0.00 

I 

• 

CQMf*ERCIAL  crustaceans 
SUMMARY  OF  TOMS  AT  STATION  7 

MEAN  OF  A  353  U  OBLIQUE  TOWS  IN  NOS  PER  METER  CUBED  (STD  ERROR) 


«**««#«*«*««««* A* ««*«***«*  *«*««**  A *««««« A* ««*«  «««****«** 


DATE 

Cal  1 i nectes 
sp«  Hegalopa 

Call inectes 
sp«  Zoea 

Cancer  irror 
atus  zoea 

Cancer  irror 
a  tus  Mega  1  op 

29APR8a 

0.00  ( 

.  ) 

O.OQ 

( 

.  ) 

0.06 

( 

0 

05) 

0.00 

( 

• 

29MAy82 

0.00  ( 

.  ) 

0.00 

( 

.  ) 

0.01 

( 

0 

01) 

0.00 

( 

• 

22JUN82 

0.00  ( 

.  ) 

0.24 

( 

0.24) 

0.00 

( 

) 

0.00 

( 

• 

13JUL82 

0.00  ( 

.  ) 

0.62 

( 

0.33) 

0.00 

( 

) 

0.00 

( 

• 

31JUL82 

0.00  ( 

.  ) 

0.37 

( 

0.13) 

0.00 

( 

) 

0.00 

( 

• 

06AUGa2 

0.00  ( 

.  ) 

1.97 

( 

0.23) 

0.00 

( 

) 

0.00 

( 

• 

1.9AUG82 

0.01  ( 

0.01) 

1.45 

( 

0.79) 

0.00 

( 

) 

0.00 

1 

• 

J1AUG82 

0.03  ( 

0.02) 

0.26 

( 

0.16) 

0.00 

1 

) 

0.00 

1 

• 

17SEP82 

0.00  ( 

.  1 

0.21 

C 

0.07) 

0.00 

( 

) 

0.00 

( 

• 

23SEP82 

G.UO  ( 

.  ) 

0.03 

1 

0.02  ) 

0.00 

r 

) 

0.00 

( 

• 

u  bU  C  T  8c 

0.00  ( 

.  1 

0.00 

1 

.  ) 

0.07 

( 

0 

07) 

0.00 

i 

• 

28lCT82 

O.UO  ( 

.  ) 

0.00 

( 

.  ) 

0.01 

( 

0 

01) 

0.00 

( 

• 

oaMARBS 

C.OO  ( 

.  ) 

0.00 

( 

.  ) 

0.01 

1 

0 

01) 

0.00 

( 

• 

u6APRa3 

0.00  ( 

.  ) 

0.00 

( 

.  ) 

0.02 

( 

0 

02) 

0.00 

( 

0 

2bMAY83 

C.OO  ( 

.  ) 

0.00 

{ 

.  ) 

0.02 

1 

0 

02) 

0.00 

( 

0 

i2JUL83 

0.00  ( 

.  ) 

0.31 

( 

0.22) 

0.00 

( 

) 

0.00 

1 

0 

49JUU83 

0.00  ( 

.  ) 

3.00 

c 

0.63) 

0.00 

1 

) 

0.00 

1 

0 

i2AUG83 

0.00  ( 

.  ) 

0.52 

1 

0.32) 

0.00 

( 

) 

0.00 

1 

0 

25AUGd3 

0.00  ( 

.  ) 

0.00 

( 

.  ) 

0.66 

( 

0 

19) 

0.00 

( 

0 

i3SEP8j 

0.03  ( 

0.03) 

0.84 

< 

0.18) 

0.00 

1 

) 

0.00 

I 

0 

26SEP83 

0.00  ( 

.  ) 

0.14 

( 

0.09) 

0.00 

( 

1 

0.00 

( 

• 

lAucrai 

0.00  < 

.  ) 

0.07 

( 

0.07) 

0.00 

( 

) 

0.00 

( 

0 

t*****’^  **********  *******  ************* ***************************9***9** ************ 


**********************i>4** ******* ^**^*^*4****************************** *******  ******* 


CONNERCIAL  CRUSTACEANS 
SUHHARY  OF  TOWS  AT  STATION  8 

MEAN  OF  A  353  U  OBLIQUE  TOWS  IN  NOS  PER  METER  CUBED  (STD  ERROR) 

************************************************************************************* 


DATE 

Cal  1 i nectes 

Cal  1 inectes 

Cancer 

i  r  r  or 

Cancer 

1  r  ror 

sp.  Megalopa 

sp.  Zoea 

atus  zoea 

atus 

Megalop 

17MAR82 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.01  ( 

0.01) 

0.00 

( 

• 

jOMAt<82 

0.00  ( 

.  1 

0.00  ( 

.  ) 

0.05  ( 

0.05) 

0.00 

1 

• 

22APR82 

0.00  ( 

.  > 

0.00  ( 

.  ) 

0.70  ( 

0.35) 

0.00 

( 

• 

I.9MAT82 

0.00  ( 

.  I 

0.00  ( 

.  ) 

0.02  ( 

0.02) 

0.00 

( 

• 

jOJUNa2 

0.00  I 

.  ) 

13.76  ( 

9.90) 

0.11  ( 

0.11) 

0.00 

( 

• 

220UL82 

0.28  ( 

O.OA) 

26.55  ( 

6.20) 

0.00  ( 

.  ) 

0.00 

( 

• 

1.2AU(j82 

0.12  ( 

0.051 

12.98  ( 

6.93) 

0.00  ( 

.  ) 

0.00 

( 

• 

ORSEP82 

0.37  ( 

0.05) 

3.27  ( 

1.00) 

0.00  ( 

.  ) 

0.00 

( 

• 

20CCT82 

0.01  ( 

0.0  1) 

0.00  ( 

.  > 

0.00  t 

.  ) 

0.00 

( 

• 

ldNGVa2 

0.02  ( 

0.02) 

0.00  ( 

.  ) 

0.00  { 

.  ) 

0.00 

( 

• 

ANei 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.00  1 

.  ) 

0.01 

( 

O.Cl 

jOM Ar8J 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.59  1 

0.32) 

0.00 

( 

• 

lAPka  j 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.28  ( 

0.05) 

0.00 

( 

• 

l^nAYBO 

0.00  ( 

.  1 

0.00  ( 

.  ) 

0.03  ( 

0.02) 

0.00 

( 

• 

ibJUNaO 

0.00  ( 

.  ) 

11.57  ( 

8.09) 

0.05  1 

0.05) 

0.00 

( 

• 

oaoutaa 

0.00  ( 

.  ) 

75.90  ( 

21.38) 

0.00  ( 

.  ) 

0.00 

( 

• 

iiAucao 

0.00  ( 

.  ) 

133.58  { 

8.25) 

0.00  ( 

.  ) 

0.00 

1 

• 

20SEP83 

0.05  ( 

0.02  ) 

1.00  ( 

0.20) 

0.00  ( 

.  ) 

0.00 

( 

• 

02NQV83 

0.00  ( 

.  ) 

0.00  ( 

.  ) 

0.35  ( 

0.16) 

0.00 

( 

• 

10DEC83 

0.00  < 

.  ) 

0.00  ( 

.  ) 

0.22  ( 

0.15) 

0.00 

1 

• 

VI 


COMMERCIAL  CRUSTACEANS 
summary  of  tows  at  station  8 

MEAN  UF  A  353  U  NEUSTQN  TQWS  IN  NOS  PER  METER  CUBED  CSTO  ERROR) 


DATE 

Cal  1 i nectes 

Cal  1  i nectes 

Cancer 

1  rror 

Cancer 

1  rror 

sp. 

iega 1 opa 

sp.  Zoea 

a  tus 

zoea 

a  tus 

f<ega  1  op 

i 7n AK8^ 

0.00 

( 

I 

0.00  ( 

.  ) 

0.02 

1 

0.02) 

0.00 

( 

• 

^2APR8^ 

0.00 

( 

) 

0.00  ( 

.  ) 

0.03 

1 

0.02) 

0.00 

( 

• 

i9«AY82 

0.00 

1 

> 

0.00  I 

.  ) 

0.01 

( 

0.01) 

0.00 

( 

• 

30JUN82 

0.00 

< 

) 

29.77  1 

14.29) 

0.00 

t 

.  ) 

0.00 

( 

• 

22 JUL82 

l.b7 

( 

0. 

75) 

3.51  1 

1.61) 

0.00 

1 

.  ) 

0.00 

( 

• 

i2AUG82 

O.iA 

( 

0. 

05) 

14.03  1 

2.64) 

0.00 

( 

.  ) 

0.00 

( 

• 

09SeP82 

0.2A 

( 

0. 

11) 

0.56  ( 

0.12) 

0.00 

( 

.  ) 

0.00 

( 

• 

20bCT82 

0.00 

( 

) 

0.00  ( 

.  ) 

0.01 

1 

0.01) 

0.00 

{ 

• 

;er<av82 

0.00 

( 

) 

0.00  < 

.  ) 

0.02 

t 

0.02) 

0.00 

1 

• 

JUNCV82 

0.02 

( 

0. 

02  ) 

0.00  < 

.  ) 

0.10 

( 

0.03) 

0.04 

( 

0.04 

vj  9F  E  0  ti  3 

0.00 

( 

1 

0.00  ( 

.  ) 

0.00 

( 

0.00) 

0.00 

( 

• 

jOiIArB  j 

0.00 

( 

1 

0.00  ( 

.  ) 

0.10 

1 

0.04) 

0.00 

( 

• 

4  iAP-<83 

0.00 

( 

1 

0.00  ( 

.  1 

0.02 

t 

0.01) 

0.00 

( 

m 

i9nAYa3 

0.02 

< 

0. 

01) 

0.00  ( 

.  ) 

0.09 

{ 

0.04) 

0.00 

( 

• 

»bJUN83 

0.00 

( 

) 

0.68  ( 

0.34) 

0.00 

{ 

.  ) 

0.00 

( 

• 

uajUL83 

0.00 

( 

) 

19.26  ( 

5.31) 

0.00 

( 

.  ) 

0.00 

( 

• 

1.3AUG83 

O.Ol 

( 

0. 

01) 

1.09  ( 

0.82) 

0.64 

( 

0.46) 

0.00 

( 

• 

203EPa3 

U.Ol 

1 

0. 

01) 

0.00  ( 

.  ) 

0.00 

( 

.  ) 

0.00 

( 

t 

O2N0V83 

0.00 

( 

) 

0.00  ( 

.  ) 

0.00 

( 

0.00) 

0.00 

( 

• 

23N0V83 

0.00 

( 

) 

0.00  ( 

.  ) 

0.00 

( 

.  ) 

0.00 

( 

0.00 

1 Gb  EC  3  3 

0.00 

< 

) 

0.00  ( 

.  ) 

0.01 

t 

0.01) 

0.00 

( 

• 

»*****«*»***«*««#*«  4>«  ***««***«*«*«  «**««**«*«*««4i«*««*«*«*«4i«  *«««*«  **«**«*****«** 

COMMERCIAL  CRUSTACEANS 
SUMMARY  OF  TOMS  AT  STATION  9 

MEAN  OF  4  353  U  OBLIQUE  TOMS  IN  NOS  PER  METER  CUBED  ISTD  ERROR) 

******  ************************************************************** 


DATE 

Ca 1 1 i nectes 

Call inactas 

Cancer 

Irror 

Cancer 

irror 

sp.  Megalopa 

sp. 

loea 

a  tus 

zoea 

a  tus 

Mega  I  op 

i9MAY82 

0.00  ( 

) 

0.00 

t 

.  ) 

0.07 

( 

0.07) 

0.00 

( 

• 

30JUN82 

0.00  ( 

) 

3.11 

( 

0.36) 

0.00 

{ 

.  ) 

0.00 

( 

• 

^2 JUL82 

0.00  ( 

) 

317.43 

( 122.71) 

0.07 

( 

0.07) 

0.00 

( 

• 

12AUG82 

0.04  ( 

0. 

04) 

110.15 

C 

16.60) 

0.00 

( 

.  ) 

0.00 

( 

• 

09SEP82 

0.19  1 

0. 

09) 

0.18 

1 

O.IS) 

0.23 

( 

0.11) 

0.00 

( 

• 

20QCT82 

0.00  ( 

) 

0.00 

( 

.  I 

0.25 

1 

0.12) 

0.00 

1 

• 

18N0V82 

0.00  ( 

) 

0.00 

( 

.  ) 

0.01 

1 

0.01) 

0.00 

( 

• 

24N0V82 

0.00  ( 

) 

0.00 

( 

.  ) 

0.02 

1 

0.01) 

0.01 

( 

0.01 

J0NCV82 

O.UO  ( 

) 

0.00 

( 

.  ) 

0.01 

1 

0.01) 

0.00 

( 

• 

09FEij83 

0.00  ( 

1 

0.00 

( 

.  ) 

0.03 

( 

0.02) 

0.00 

( 

• 

21FEJ83 

0.00  ( 

) 

0.00 

I 

.  ) 

0.13 

I 

0.05) 

0.00 

( 

• 

iOM  Ai<8J 

0.00  ( 

) 

0.00 

1 

.  ) 

1.96 

1 

0.28) 

0.00 

( 

21APR83 

O.UO  ( 

) 

0.00 

( 

.  ) 

0.08 

1 

0.07) 

0.00 

1 

• 

27APR83 

0.00  < 

) 

0.00 

1 

.  ) 

0.57 

1 

0.16) 

0.00 

{ 

• 

19MAY8i 

0.00  ( 

) 

0.06 

1 

0.03) 

0.00 

( 

.  ) 

0.00 

1 

• 

L0JUNa3 

0.00  < 

) 

2.81 

( 

1.28) 

0.12 

t 

0.12) 

0.00 

( 

• 

08JULa3 

0.00  ( 

) 

212.65 

I 

58.19) 

0.00 

( 

.  ) 

0.00 

( 

• 

2ajUL83 

0.00  ( 

) 

75.07 

I 

26.20) 

0.09 

( 

0.09) 

0.00 

( 

• 

ilAUG83 

0.03  ( 

0. 

01) 

273.04 

( 

63.21) 

0.00 

1 

.  ) 

0.00 

( 

• 

2&AU083 

0.90  ( 

0. 

59) 

16.22 

( 

3.21) 

0.00 

( 

.  ) 

0.00 

( 

• 

20SEP83 

0.00  ( 

) 

5.09 

( 

1.19) 

0.26 

( 

0.26) 

0.00 

( 

• 

03UCT83 

0.04  ( 

0. 

04) 

0.05 

1 

0.03) 

0.00 

1 

.  ) 

0.00 

( 

• 

U2N0V8J 

0.00  ( 

) 

0.00 

< 

.  ) 

0.07 

( 

0.04) 

0.00 

( 

• 

iOf.CvBi 

0.00  ( 

) 

0.00 

( 

.  ) 

0.03 

1 

0.02) 

0.00 

1 

• 

23N0V63 

0.00  ( 

) 

0  .00 

I 

.  ) 
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